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- SYLLABUS 


Course-II 
Semester-IV ° 7+1=3 


BREEDING OF FIELD CROP 


|. Origin, distribution and objective. 

2. Breeding problems, systematic description and economic 
importance. i ee 

3. Breeding methods adopted and achievements with reference to 
the following crops : 

(a) Cereals—Wheat, Rice and Maize. _ 

(b) Millets—Sorghum and Pennisetum. 

(c) Pulsés—Gram, Pea and AArhar. 

(d) Oilseed—Mustard, Groundnut and Sunflower. 

(ec) Others—Cotton and Potato. 


Vaasa wae Wo 
[BREEDING OF FIELD CROP] 


B. Se. (Ag.)—agal Wavex 
WAT 
Wee /fAAp/AAAP WA 9-25 


WM 1. Weg wera a fe 4 Aerd aansa | 
Describe the importance of Plant Breeding in Agriculture. 

Wes 2. Wax dha Bored 4 Washteaan & waa 4 WAeae aaa | 
Describe the problems in use of Self-Incompatibility for Hybrid 
Seed Production. 

WR 3. Teds WAS HI VASTSa | 
Explain the Multiline Varieties. 

Oe 4. OMe SAT H Wey HoT wl faeat a Ferd wt elect fare 
RR | 
Briefly explain the importance of plant breeding methods in crop 
improvements. (CSJM, 2011) 

Wet 5. qe denen au mere 2 safe ea aerell arene 

: oReN BifSTy | 

What is pureline selection ? Explain it with the help of diagram 
in self pollinated crops. 

We 6. AGG] GAT AM Pealony] Wat HI Wass | 
Describe the Microsporogenesis and Megasporogenesis. 

WHT 7. Wad Wort Bl Breer al WAsEa | 


Describe the achievements of Plant Breeding. 


» US 8. unm a vefa al wasnsd | 


Describe the Mode of Pollination. 
Wet 9. Sal A ae HY BASSAI 
Describe the Gene Interaction. 
Wet 10. defaced. I VASTSA! 
Explain the Heritability. 
Wet 11. srgarara fafa al Wasisa | 


Explain the Genetical Variations. "3. 


4 | WAA wee Wor, dio Ta-vlo (pia), age Waxex 
AY Satta we : | 25-59 


WA 1. Ube UHR Wlamy ye ? 
What is Single Cross Test ? 
eT 2. mam H yee V cfr dat wi fra ERT alt HST | 
Describe the ear-to-row selection. in maize with the help of 
diagram. (CSJM, 2016) 
We 3. grat eareoy PAY ab oad wer aol ATT 
Explain the merits and demerits of Back Cross Method. 
Wed 4. sed Vira Te? 
What is Vertical resistance ? (CSJM, 2011) 
wed 5. Afra Vera gar & ? 
What is Horizontal resistance ? 
nea 6° Mae ay Unita Bore cen wae weer Phere 
Define Hybridization and-write its objectives. | (CSJM, 2014) 
Ad 
UH d Aer aT forks 
Write the major steps of Hybridization. (CSJM, 2011) 
We 7. GR ERI Wud Hae A worst Hr faferat ferkeay | 
Write the methods on Breeding by Hybridization in Self-pollinated 
| Crops. - 
Wea 8. Mase FAS ? 
What is Self-incompatibility ? AAA 
reg word 4 aie & Herd Gl Wasa | 
Explain the role of via seas in Plant breeding. 
= BTA 
‘What is. Se cor allillity ? Write the application in plant 


breeding. ~ (CSJM, 2011) 
wea 9. fRfedor & fiemra ml WAsTga | fee 
Describe the evolution of triticale. (CSJM, 2011) 


WH 10. dae wonfa w ae A foray | 
Write about Composite varieties. Hal 
Waa Wea Ts? | 
What is Composite varieties ? (CSJM, 2014) 
Wea 11. ARRAN AK TAT H TET words A syAarT ST Wasgs | 
Explain the applications of cytoplasmic male sterility in Plant 
Breeding. 


Yara OTT UST, fio Wa-vio (fe), agel Warex | 5 
yet 12. Te a freora wl aAssa | 


Describe the evolution of Wheat. 
UST 13. Wed YRNaas am ay fray | 
Write the demerits of Plant introduction. (CSJM, 2011) 
UST 14. a ay dia feel @ ara ae Saar Gara Alfsig | 
_ Give the name of five varieties of chick pea with their origin. 
Wea 15. a A Wor ot yea seza cif 
Give major breeding objectives in Rice. 
ot 16. agar ar crag word 4 waar fekay | 
Write the use of Aneuploids in Plant Breeding. 
Wet 17. of far el wala we aret Ge feray | 
Write the factors affecting Gene action. 
We 18. W—-UPM FM = ? : 
What is Cross-pollination 2 
USA 19. Ha Hl Vata wl VAsga | 
) Explain the origin of Cotton. 
Wea 20. Maegan a waa HI VAsIga | 
Explain the effects of Autopolyploidy.’ 
WS 21. sae Bia wl aife HI WAssa | 


Describe the Degree of Inbreeding Depression. 


Wey 22.a6 ale a fama fees | (CSJM, 2016) 
aT 
yeqhra ae a waht vd words wees GT Tis HiT | 
(BRAU, 2016) 


“Wea 23. seq & flora A Ferd ol Bassa | 
. Describe the role of Polyploidy in Evolution. 
Wet 24. wafer WMlay al ferkearg | 
Write the Progeny Test. 


Steal 

Gata Wet & wat A foray 

To write about Progeny Test. (CSJM, 2014) 
Us 25. Hae o Gee 4 aeqtrar S secd Hl Wass | 

Describe the role of Polyploidy in the improvement of crops. 
WRI 26. yee al ufea fat an & ? gam W—ay foaa | 

| | : (CSJM, 2016) 

WM 27. Wana TH TAs ? 

What is Germplasm Bank ? 





6 | Waa Wee Words, do wa-elo (fd), agel AAKex 


Wx 28. sd: Words Siorelsal HT Wasse | 
Describe the Inbreeding depression. 
Wet 29. Mex slot I Hee YR A woayy ferfeay || 
Write the utilization of heterosis in crop improvement. 
Wey 30. Ae A MoM HT AR Gey Afeiy | 
Give major breeding objectives in Maize. 
Wer 31. UHx shot aa ze ? ; 


What is Heterosis? _ (CSJM, 2011) 
WRT 32. Hal GI YS vifaar ar arly HPiPfSry | .* 
Give the floral biology of Maize. (CSJM, 2014) 


Wea 33. mura & fas pl Wasga | 

Describe the origin of Cotton. 
Ueq 34. wyatt afta Miter & floors ar Taasa | 

Describe the evolution of Amphidiploid Brassica species. 
We 35. Ua A Gora Hye evs diferg ; 

Give the major objectives of breeding in Mustard. 

(CSJM, 2011; BRAU, 2017) 

We 36. Gar MA b det Vees H WVasnsa! 

Describe the Seed Production of Hybrid Rice. (CSJM, 2016) 
W437. cay Beason & fet weg WaT HI WASTEa | 

Describe the breeding for salt tolerance. 
wet 38. Ye aaa A ongatern fafiera el waenga | 

Describe the Genetic Variation in Pure Lines. 
Wet 39. Xa Ae Wa Gas h Us aI fektag | 

Write the composition of Self and Cross-pollinated Populations. 
wet 40. ale Ufo worsa F aay fay | 

Write the Problems in Insect Resistance Bascal 
Wea 41. dere waa aus ? 

What is Synthetic Varieties ? 
Wey 42. aor GH vata ferag 1” 

Write the effects of Inbreeding. (CSIM, 2011) 

WV 43. pap aad ot dard feeay! 

Write the limitations of-Clonal selection. 
wet 44.78 a ye vifaal ar avis aris 

Give the floral biology of Wheat. 
wet 45. Gorfahel @ yor Massa | 


Describe the merits of Bulk method. , 


; Waa wee Wort, do Va-Wio (HAR), aqel WAxex | 7 
—F VAN we 59-115 
—a_ 1. PrevferRaa ay afer fewfirai ferRac : 

(i) Wax Va Hl Ast Gears 

(ii) ator el aot Geqres 

(iii) WHX ARI wl Alor Geass 
(iv) SU Hl Alor Grates 

(v) Wax Hua Hi dot Veares 
Write short notes on the following : 


(i) Seed Production of Hybrid Sorghum (CSJM, 2015) 
(ii) Seed Production of Bajara (CSJM, 2015) 
(iii) Seed Production of Hybrid Bajara (CSJM, 2015) 


(iv) Seed Production of Cotton 
(v) Seed Production of Hybrid Cotton 
: S241 

Sard A UP dhe G Bored HI WAssa | 

Explain the Hybrid seed production in Cotton. 
Wey 2. art & faora & fet way wera a fai fateai gar 8 ? gw | 

Gar da Saesd GI Uae ais Hifay 

What are different breeding procedures for improvement in Rice? 

Describe hybrid production of seed in it. (CSJM, 2016) 


2d 
a 4 wad als are fats wor fate faRad cen fei wp 
or ferda aia afore | 
Write the various breeding methods in Rice crop. Explain one of 
them in detajl. (BRAU, 2015) 
we 3. forme 3 wars or Skea en SAA ar aes AAT 
Describe the objectives of breeding and progress in Groundnut. 


Te 4. Ue WRIT GH UR BE wT GEN HF gAS FET a 


FATA HY | 

Define Plant psec Explain its importance in crop 
improvement. (CSJM, 2011) 
fade Geena al ane : 

Describe the Secondary Introduction. BHAA 

Wea FEI Hl ATEM HIST | | 

Explain the Primary. Introduction. (CSJM, 2011) 


Wet 5. aoa Va LATRIPa wae A Max sitet a acig afer | 
Describe the Heterosis in Cross and Self Pollinated Crops. 


8 | Waa waa Words, dio Ta-zlo (Hfa), agel Warex 


Ue 6. Rade Ge AR ea aT Wey oo HY Mae a fadern 
aifere | Gad Auer H) Waal pr watypeo aifere | 
Discuss the relevance of self incompatibility and male sterility in 
plant breeding. Briefly explain the limitations of each system. 

qT 
MR saqaWwe AX aN RT s ? Sul Borag 
fear Ay | 
What is cytoplasmic genetic male sterility (CMS) ? Give its 
schematic description. 2d 


GniG SIE] SRO GBT? SURI SSE TSS a 


wera fra difsry | 
Give a brief account of hybrid seed production in maize using 
cytoplasmic male steritity. ~ (BRAU, 2015) 


Wa 7. Wad Word PIS ? Bah AA aM Vera a ata aif 
What is Plant Breeding ? Describe its scope and objectives. 


Wel 8. Ve h Words @ Fe Vexal, fat atte cen sueferai wr acta 


Diy | 
Give major breeding Sbjectives various procedures of breeding 
and achieveinents in Wheat. ST 


eA Wort S FI Gers aM ze ? 
What are major breeding Buleees in Wheat ? (CIM, 201 1) 


Te Mel S Wo Mean ab ? | 
What is breeding object of Wheat Crops ? (CSJM, 2014) 
Wet 9. Wax dot Vos oT as afte | 

Describe the hybrid seed production. Had 

War fora b ary ferkazy | | 

Write the demerits of Hybrid Lela — (CSIM, 2014) 
Wey 10. aot well F ar faa an ach Are | 

Describe methods of selection in self poilinated crops. i274 

Ye dua en 8? gad oom faa; 

What is pure line ? Write its uses. (CSJIM, 2015) 
WM 11. Mach aaa al fae GV BAsEa | 

Explain the Recurrent Selection.in detail. 


WET 12. Sore? Ppt ae oes Gee # soe wh 


What is mutation ? How mutation breeding i is useful in improving 
crop plants. (BRAU, 2016) 


AGS WF nate | _- 115-120 


Waist Hare Wass 


[BREEDING OF FIELD CROP] 
B. Se. (Ag.)—agel WAaxeR 


Le ee ee 






Wenn / fAzeroncra/ MAAS WA 
(NUMERICAL/ANALYTICAL/ 
PROBLEMATIC QUESTIONS) 


wea 1. Wed Wor wl Of 4 Herd aga 
Describe the importance of Plant Breeding in Agriculture. 


Gasol Ue faza fase BI GY ARG | VA Vo Wy VAM 
aMAN ded es GAawen & fas Ao GT Aa HAT S| Arenal ara 
om & ae Aad wa a ardat A wai GI verax adi & ug fora 
ax & tara adt & wae aide ax Y cen as ag 81 aA Fei, alee 
ey ax Al ual Ha Sl WS Sl) Aa: OH GR GSH GN FS GN A a U 
UW aM at HA ai Tad & six aidad aKa al flearil yar Gt Va TSI 
art faeyil UW SI Aa Wt Gd Ga Gear & fraaHl Gd at Gara 
qa a2 ary UNAM AMA @ fed aad fea wl Gea a! 

Wad Wort Sl det Up Uri fal & fora aie ula garg sawed 4 
fa gars Waa 4 soda Vos ch OI Wed! & aaif ed Wor @ ERI 
el ORRafa dara Waa Gers Hl UT Wendl F1 Gel Ael afew wre 
WMA ER Ui & arg wel ow ga yor U grifed fea are - 
fore a ara ar eel) weer a (araifere, snfsias, wiepite cen vientitres) - 
saad wy uf aa A ata Were si) Geren afta 
woe & were 4 srasanarae wer aon ameae tara art Si, 
faaeai F ereaxa sre 4 el ae Gis) Gao afta Sl, Lei areil weet 
SIRI SPATS, STP A. Satay GL es SISINSIEW ah Ob Stes 


_. ofp B cen ae site vals AT att 


Mage WTI Sl GX Ge FW Wey worst Gara Bl Wadi s © 
Rife sam AeA GS WH Hs senha a frera fear on aan @ fers 
Pi 4 send ded afte aqel Gl aM cay i SR a cra 
a ee US BU AX ES AR W-qUNT are weet A 
SRE ATT WAT ASO aS 


10 | vasa wast Words, do wa-xo (Mf), age Wirex 


det dae se W ayeeweoy qa U-URTM aI BY staveee Ara A eee 
fear wt wea & forte ford gea BS afai wl srazaaar Vlei & | 

Wed USA } ERI-Haell H AMA Aes (Cost of cultivation) HI af 
a fea ot Wad 8; U—7 anfe wai A WH wie vars a TT 
wed & fori wh wedi va ue ud cafe aa wera a feng 4 
Ra HUA BH wed va wea A Hw Udi 

Heel A WH deat AGA H vir Waele Hl WA Hedy Ge 
Madera at F fe A Gra Sra Gi Weal & ae set GT wal 
ea & fa ani 4 adi Sred on aed) &, vers sie areas Waeasiera 
Hl GX NH GS Tel UW GMM VI Wael S| Gaerne, were sdaeasiter 
ele) ella) ATG, a RH Sater Sara SAT & ae 
Hel ml at 4 fee a waa Sara wT Wea eI 

| wet 2. cer dtr sored 4 waster & saat 3 wank 

acnga | 

Describe the problems in use of Self-Incompatibility for Hybrid 
Seed Production. 


Se eeMIGhacisnisdsitiern wt saa a arene > 


(Problems in Use of Self-Incompatibility for edad Seed Production)— 

Wax det Gren @ fed wasifsea # waar A ws Wad arch z; 

_ Sa U GB wy wae AY Gag F di ay e— | 

- 1. SeMedi (Inbreds) H Gores Yd sara w ford eet WET 

(Hand pollination) @xal Teal & wil fe Hm HeT Vd Hoa Bim zs 
ferd Qe Uret fatal ar fawra fea wae) 

2, samara B Sees Te aqRaoT AER STA RIOR, BEAT 
Usd &) ANAK CREM G HRT stage sftfHat (Incompatibility 
reaction) 4 tl aid & ax Sad HRT warrrere a fort avy (Selection) 
a el aera FI 

3. Gel AGA Va Vea sida (Humidity) acacia area 
aieeaa sitar al pA Hrd &, A Wave WA BX Ad S| SA HRM, 
Ua Aol A 30% aH, a sity a, RII UY Vass dhe Bl Waa F 

4. ayaa stray foe ver Siew 34 (Inbred line) ¥ € oT 
snfe vata oe e1 tear fae wa 8 aq eo &, wa simon: 4 
arpa (Morphological) 3fa% WY vid & 1 

5. fet fex/eitar F fad sey rer/eRit V S Para a 
WIAA PARTG HA sla F| ; 

6. Fae steal Vala A ster erieetingy® PRU elas afte : 


Waa UWE WE, flo Waxo (fa), agel Vex | 1 


siafran serst el adi il Wed eal Sgeias Slilio Sek IN 
seed @ fer’ sua wire et sre 2 | 
We 3. aaa WA Hy Wass | 


Explain the Multiline Varieties. 
TA qa Wie 
(MULTILINE ARES 
Tea vahd Baa U waifta wae A wee Comey feel wl IMA W 


afte vik Yel & TA aI Weel A Haat za WE aa Rd og oh 
Yel & aif we ayy fry S tid va al wh sami 4 acai wars 
SG SR SUS St Ser A Wee Sue eee 
aan a aa Wreast ot é fH fart ef afi vera Hi fees at aeate 
VAM Sazap & aa weda Ha fe A cami srqarep fafa 
Yen! aifea aaife organ fafarca wy waeR G aaa Vd 1 

(1) argafire fafa ari feet ee dma at sven oRafda 
ald &, 

(2) are wRacst ae eens A stetpd afte snftie sist sch 
& da 

(3) Wat sie arel @ ufe afte welt Sc 21 Saad AA Ora S 
oR farig wa 4 fage aa a) Vai & ofa sia Gorfea ae wT a 
Ura Geil AF eM Ae afl Hl qfeta wad ay sa Wut weal 4 
gepa fea G Bred We afl We fea TM Yel Fi GG Al Write G 
aie € fee Sie Uae See SAEs Say Sitelatele age (Genetics 
heterogeneity) il € GAA WT S sepa ded wa zfs sil & Wy 
ges focai or oft A gar seh sat Rrey sae 4 el ey 

int 3A dul- samen saree SAGER eee? ee 
viea 4 faagqeich el, cena foxa agen &1 

(A multiline variety is a population of plants that is agronomically 
uniform but heterogeneous for disease resistant genes.) 

we dey fea HI sited arg we aes foes wi sitaa ang 4 
(afte vit & aaife arg i Wo caw aena uy goia: wate Fel al oe 
%, oRureed feet a weer o ofa cena welt ved & cafe ye 
asia aife sir WT arel St ordi 2 | 

V-ihid waa A oe GAA da WA oY Pasa aM G ford qama 
FAR wert ae GAA (1952) 4 Sig A cent arecitt (1958) A He A WYaA 
el sa fae wr aaa ciazaq Vera (Vertical resistance) #1 Prifasd aA 


12 | Waa Heel WoT, do VE-xfo (afd), agel Varee 


are IRA el araRe UY val 8, oe g aga fee ciaae ae Afar aril 
Ve oy UA St oy Gor 8) we ara ara & fe adem fern F 4 
haa Wl Wa H sR Was xo (Initial inoculum) 4 # wi Ba #2 
afem ae A UM y (Rate of pathogen build up) 4 a wi ed @ six 
GRA AIAN) Gert et A yaha way omar & | 
fara @) wet Te ml sey fee Wa vis wer Ue ‘faerme 60" 
ereftaa 4 1960 4 Perel TY ag ‘Peri 63° ot vert qe fore of 
sil py A array 71 TARTAN 63° 10 ‘Here’ Ueto tee dea wT 
fra em ft) g4 deepal A oe cen aa ois Wa Del fer A) aa 
4 vio am fie fie 1 qian 4 oem Wen wy) sna UREN | ww 
Fal ar He Va ded sed) gama fel aor flare fen 2 frag 
KSML 3, MLKS 11 d21 KSML 7406 Wy S| TEA HP Jawa farsi 
ob) ster Oda Slt oy A) Gael sft waar an fare a aA a ae 
PR E—(1) 1960S BMH S sresy F sila Veoes aaa areit sr a 
feral er flere, (2) dea G Ue ao falda ¥ wisarg, aen (3) 
qe Hl Sale sae HT stad! fla oe fix ern anfe 
seva—Arical (1977) & BAAR gem d oar S da Fea veva 
#lda e— , ‘ ' 

(i) SUT Feri (Increase in yield), 

(ii) Rema ITT (Increase in stability), 

(iii) Hret den WT GAH VG wae DI VM ae sf a wa wea 
(Reduction of damage from insect pests and pathogens) | 
Wea 4. weet Sa A aed yeaa at fafeai @ aerd a) afar 

fare a1 3 

Briefly explain the importance of plant breeding methods in crop 
improvements. i (CSJM, 2011) 
RAR Wed Worta P Gera 

(OBJECTIVES OF PLANT BREEDING) | 

Wad Wort Gl Heal Gey el A wemeA srqdfsrem vRada art 2, 
ray se sts sities yea a arn a ud) deli F sa yer sd 
oO URadal 8 ore AP ae 4 wm anrqaree Genz fara aire 8] oad 
Waa & Ge vec vers afer $— 

1. aft woa—ats wad a ena afta fees & arta 
STs 44 Teil feral or Fa ae qen woe a yeq viva San 2] 

2, Bete BS ZH (Qualities) YM He—Wey yorasy or wtsy 
daa ate wos ari O wei si 8 sles gad meme sa wf 
wey (Good qualities) 8 Wat WA eet uwied, wife fen aa 


Yaa GMA Wo, dio Va-Xio (pfe), agel Waxex | 13 


fart awl fer anda are (Net income) eri, ue Bae Hl VIS 
3 Gah Wo ari ue frie etch 81 aaife aie goa afte ze six WT 
era a ct adt eg Boor U den afer Fert @ aca wy Si ure erm sie 
forart ay en b Vary Uy ef St VMN | Sit: GIST GEry | Wei-wwiy Gad 
Toy ay ores a aifea | Garexona Hard F cea ae wfoqerei V1, Weil 
b de V1, aula Hew, sf Ta ce Arar G ser Bl Wary aren 
fexcrpr sife Wey zs | 

3. Rh fea Prerert oi wh axe B Veal den sates A 
afte 8 aff srazapasi GI ofl pe Ue | 

4. 1aieh fea or ara—veil fers or Prater axa wifes ararazer 
@l SRarAra Vesti (Abnormal conditions) @ #4 wafaa gi—aA, ail 
‘TU ARGH. Gl SAAT SeMed A OTA: MUR Well Hi qi aet Goat qed 
el MA etl &; Wares Hua ania yf, a al wa (Drought), 
afte wf, aftr wel anfe eee | ae: ag feat 4 Oe are eri aes 
Gl S41 Saar axes S HA GS wy wafaa sr 

5. after eer arti Peedi ar Pera—at fret F are sen 
vaval cen Rags a afera Gara wea al aac er aes : 

6.3 ae ale savin feat a feora—ori fea ai aM Hea 
Gl Wi aan eftHrRa atel (Pests) HI MHeaygdn uiais GY WH | 

7. ayer A gke—Ueh feat or Prater vi ye aga as aa 4 


9. frei Here Gl UT WaT ar flere wl WA WII We UT wl UH 
“Wel Ved Fs HA A VIS Ul Wal B; WA—aaeaen wa sera wRars 
FI 

lo. diel of gf apa a uRada—chil & qo seri @ gh wala 
FO wRada oes fires a sila Soot Fe as; w—Te F dra, Brel, 
Are) va Viel aS) as UH ufaal, alla <iot ga/aHer aa sife | 

11. 7a aa A weer fax (Extension of crop to new areas)—W1aq 
Woh SAM Wa wed & fh Wei fost Gast HX Gi wae a! WS wri 
We UM AF Wea Bl Gel de Heel Geel Fel TA oT Yat eft) GG sta - 
TST SE TT SATE ATSC Sle eSNG, Siar mane Ret 
Huei Al Al SMS oe i | | 

12. Ue WA WHA aici! Wael (Synchronous growthh—41 aie 4 
Reh anita Preerert sie ver wre vat ef frre cae wer aap wae 
al Hels Dl VI UH! 





14 | yest TTT Wor, do Wao (pfa), agel Warex 


13. HA waa F usa are foe fawfia Hen sex anfe a va 
TEL TL SIG Cea ah SSSA aA 
Ue | 

wea 5. ape era rt wen 2 eaAAAART oT A ea Tere 
UV aren arfere) 

What is pureline selection ? Explain it with the help of diagram 
in self pollinated crops. 

ct Wa AIHA WIA 

(PURE LINE SELECTION) 

Ya apy ae ara fad @ aqme 1903 go F Sf 
asnfia wleqwa (Johannsen) 4 wnfta feat) 1900 Jo 4 Greaea A 
Teel & yan fray (Law of Regression) Ht Gea HI Way HAT 
omeey feat sa ori @ fed sar wa a) fixer gonf (Phaseolus 
vulgaris; Princes variety) ®! Fal Aa WA A dat S srr aan AK HI 
sera far) 1900 $o SI wae FV GAA 19 Hem-sorm Gal wl wala 
(Progenies) Biel G2 Grd aroil Hl cet fers aan velo weafa pl awa 
(Line) @et! Wi Wafaai (Lines) #1 ae at Sra 7a aa fe wets 
awa AY aH dell wr ele fen sie wad Poll wi fe aert-siea 
SIN | SU WH V sar we Mea aw aa wx 19 Oh derma ora ai 
Rr cen A art six oRada Ael Bet S| SoA Wari @ aRomaae 
1903 4 WeAVA AF Wax FWA ae (Pureline theory) #) a7 aRurat A}— 
eI" ae | 7 

The decendants of a single, homozygous, self fertilized organism 
constitute a pure line. 

or pure line is a progeny ofa single homozygous self pollinated plant. - 

aoret % ora (Jones) are & 7 Ye. ew a oT 
stip wafer @l.ge oka fa var UT. e— 
“Un aun ste WAM saga Wied act afta, fad are 
SES Glee Bi, & aero BI Ya Aww (Pure line) wea 
I 

(“A pureline comprises the descendants of one or more individuals 

of like germinal constitution that have undergone no germinal change.”’) 


Ye aH. aa wl fats 
(METHOD OF PURELINE SELECTION) 
Ya FHA sat A HA BI WT (Steps) eI F— 


waa weet WoT, Ao WeAo (pf), agel Vex | 15 


yey a—ne ad¢—fur @ <adi 4 GU VfesH Aan (Desirable 
characters) deal 200 B 1,000 aH Wi Wie cid EI 
fata wi—sue sreria vac Wet aa (Individual plant selection) 
wea afecaai (Progeny rows) @1 Sard Sic! | 
fadia ad—uaia did at waft (Progeny) @! afarra afta 
(Individual row) 4 ore @| wet ufeet A cael wy (erate o) art F 
Waa BL VAA Wall (Superior progenies) Fi Ble ci F SAR HerI-aet 
ufeaa @& well V urer dior a fea @ fRaa GY Aes Wad = 
gia ai—aire af san dated a gigi srt Wem ciel 
(replicated yield testing plots) 4 Walaa wafer fee (AH) S Bea STA 
Tea F AM GAA Walaa HI wie cid el 
aga a wal ad—ar O &: ad de AS Wad ae Gated aH fas 
b Ma Hy WM Ue Wahad SIV GRAM A SA S| SRAM VF Lie 
wl Wat med #1 sah ford Hira dix oe oray Aerial (Epiphytotics) 
WT SO Hl Ud €1 s4 Va Wall 4 oi ta alas fag ell & Gat 
Se O Bie fos oT zs! 
: qfta wae on va wae se get & wa ged wor AAA 
TU (Strains) ¥ Haar Saar S Aa wel GX WHat FI 
wadt ai#—aread af 4 ag fea or sree aiot dae far oie & 
fora) =e fees & wo A fea a fea wre eI 
We daiwa & ora—(1) sa fA ent we WA WAS. G wahes 
foe wa U fretel st wad F | 
(2) a6 fret ae & wef zo A en ewes A pete: WAM ete 
8 RN ao 4 afte yea Prem 1 
We 6. AGA oN] VA ae Wedtony waa Hl Wassal 
Describe the Microsporogenesis and Megasporogenesis. 
SR AQdony waa aan Fedlony wast 
(MICROSPOROGENESIS AND MEGASPOROGENESIS) 
Yate] Va (Microsporogenesis) 
| ara A RTT a ra pt far AERA Hecikl 
*| gele Urea A ra: at unferai (Lobes) eieil & 3X Wels eit (Lobe) 
¥ el WRlare (Locules) ela & | SH Ae V UH saRGeg GTM 4 UX Tel, 
- (Cavities) Gre 81 Weta Yet 4 aea-a sana asi wires eri 
Pray wel Hema aa ast six Las =a (Prominent nuclei) ea 
€ cen oe Aor arg wiferet H ania (Meiosis) a frat Er & eras 
GRoTETET Her Ty aSTY Ag HIGHT B A ey Avysi (Microspores) 
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Pl Uh Uses (Tetrad) 4a & si ula oy AY] Misa Up 
GITHT Fa & AM AY AGN] (Microspore) V were F aRaday w@ 
fer) ay dro ay ffs Are) et ore 8 aan cre Aoryy a) waft faafSra 
Slax al =alteagl aad) &—(1) ae} =e (Vegetative nucleus or tube 
nucleus) 21 (2) sta =Aite (Generative nucleus) | Oe B) UPI TH 
Wd & Al UTTH!G (Pollen sac) Be Ga & she uray feew vit = Gi 
fe vel GET A seq ea # | 


Ted ony] UWIAA (Megasporogenesis) 

avy aplfrat dens (Ovule) 4 AA are Aral BAH AeA B) HTS 
Fraley 4a Brew al aif A fay eh & weg. werner w fata va 
dss F Haci VH Sl Ado] Arg wet (Megaspore mother cell) 
eal @ RA adyarr a fra ei & fora oR aed ae aryftra 
(Haploid, n) eRe ach & g7 areas ml sms don wed & 4 
3s donysi (Megaspores) 1 YH Vela aTsH (Tetrad) qa oar. z | 
STA U AM dl Ae Bt aa: & ik act Tw oH ora: AIgsPTaIga (Micropyle) 
UW GX ele B, oifaa vec) & sal yodtony (Megaspore) Hed & ae 
ow faa afta fafa aa dH aR aap (Nuclei) frst eta & fore 
UROPRAGT UH SUSHI § eas (Nuclei) are YT (Embryo sac) a4 
we 81 YES A aT RN ax da Gx (Nuclei) eal & cen a dra F 
aakRad Bl wid 8] AlgshluIga (Micropyle) HY sik Gl da dap 
(Nuclei) 4 8 dra a Bax (Nuclei) svewifrept (Ege cell) det wear A 
alal ake oH) era wife (Synergid cells) Heard) &1 sad faasra Rr 
@) Wal Gam (Nuclei) wry (Antipodal) aR. ween & cen 
yay (Embryo. sac) > dq FH wuRera eri dard (Nucleus) wre 
“afta (Polar nucleus) meen) =| 

Wet 7. Wed Words Mt waeeral wy Wassa | 

Describe the achievements of Plant Breeding. 

ce Wey Worst a 

(ACHIEVEMENTS OF PLANT BREEDING) 
Sete VI WN soy S Waka sre siltal qr wr V wide 


fora Gost ga 8, age a fs G1 ae URada qere: wed wore ERT 


fea 7a 81 3a WRada B GR sq ve fazara wen a afed & fe 
apfita thd, RUT GA vie thet Ge ee E| eTET: art GY we 
Mie SATS BU Set MOTE wire Met A Site were ET 
war fey mes). 

| [. orem WORTH. @ Ere Seamer ‘nen cinch det wt whee ser 
aa TA 81 Ss Wheat A sca ANI oad del A gon f fo ae sar 
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U favari weal erat e fe ofa Wel wr waeqaani 4 feeeftra fara aan 


e | 

2. 0rd Wor & Hert syefar anda wl a aftersgayr 
(Nobilization of Indian Sugarcane) @ | HRA AAT (Saccharum barberi) 
qed silva war en fora Bro ac wH ef} aa Sa dr aw Arar A 
ded @H | gam fata ser wfeaiia wa (Tropical cane—Saccharum 
officinarum) @Aea Al FSR TAT Atel, ferme Fara, Soot aed sifere, 
aril al Ara afte Gal XM asa GA M1} Ug AE Ga ANd HI Werary 
H sped] UGS Hel Se AT) Ste: <li Unfsal S Yfeow zo al va Bey 
Wet et & ford eal ofa 4 We Word hee HlaaTeR Ue Waxy fared 
Ta | su fea al ARS WI a aftersaew Hed & fras oR 
Qe Wax TH a fared feat wa Gl Sax aRG A aga ses] GIGI Sa aT 
“Ug Sea UT ged ad 81 aa: After a a TE A BIG (Saccharum 
spontaneum) @ WA Wem fea fos aR Wi a dead W 
ate Sot Ut ae WT Vell feral or fears asm, fret qa ST Galk 
ala & | 

3.11 25 asl FY Wey Wor ERI wee am Goa A dad ait 
aa Saxe] & vit Wareagileta HI wast Herr el Ward wan & RUS WV 
pryad wal V st altos ony fern ot Ga @ | 

4.syfie of & flort 4 we Aer area & fH wy (Cereals) 
Pee A Gel GIs OH Ae MRT weil ¥ sar unital fas aa 
fasry Sa G We Vd a Al Ne A oral} aifSai (Semidwarf varieties) 
Slo ARaa go axe va was waldai (Dr. N. E. Borlaug and his 
associates) = CIMMYT (International Centre for Wheat and Maize 
Improvement), Hfarrar A faHRra wy ei seta sedarh onfa 4 daa 
1 silt (Dwarfing gene) HI Gla (Source) S GI F Tal ofa ANH 10 
(Norin 10) @! wart feat a] ICAR 4 1963 ¥ CIMMYT @s$ at Fa 
Gerenitt fea 24 Heart aa va Ue a aaa sx S ord aril 
wife ANd 4 feehtrea at eff | wr axe U alte waa de A onftal aR 
¥ qed URTe Yel at) sot yer: rea A ws aA areh wnftat aar 
sie 1 steal TE a} unital citfsrr Veh, wffergee Paniaa va 
Vey SIT Ae & 1 UA: J fHee (Rust) Wh wd aay denRai o ofa 
We & salfH gay Vel via ser Hae V wraraka fear wa z1 3 
sift Were safer SB sift (Photoinsensitive) BA D HRI ax B 
Cag FA GAT STS HTT StH S| Se SH GT ans NS HY AA Aa VA 
oret HH aa OT ET & Vel fs geet wet dren Gren em] agar Te 


wares ~ 
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Ha) crag Hert Met GIT Rit] Ya RAV) A aA GT eH BE wt 
ear Norin 104 oa wa & ferrari a Hh Beara sfc frpttra 
al wri 2h | 
SU de aa a Wel 4 af} oral) onfaail a far O wrfea an mR 
81 agar 4 uaa a 8 we cea ae ae onfe Seohsit-qor 
(Dee-ged-woo-gen) rate | eft Afea 1 (Taching Native 1) m1 fara 
agar A ae IRS ot fer IRR (srertela a sur. Wen, 
fet) A far ort) aARa A YR: 1966 4 fear qa at | Be asl 
dep Y Gat WG aR A a wh | ae wa ae sah Guay Hea 
frphtia ay mi sref) sarah) anita se cra, vas anfe 4 sae wr 
qe wx fer) Y wl sar cnfeat cfs Vel} (Lodging resistant) 
widciguy Wf, Get Siot areil va Gersrafa G simarfaad (Photo- 
insensitivity) & | Terenas 8 suena bm eres areat aa awl Aa era 
Ue site sife 4 Va GA wl 8) aA va We w Gita aa 4¥ ata a- 
Ve Ol Wael wh Weg, Wi oneal & frwra S GRa a zi Way | SA Hf 
sadil oft pt wa (Source) S)-cisil-¢-GiA (Dee-geo-woo-gen) 8 | 3Wa 
i Ue silt IRS vq TNL A wrardRa fea wa em 
— §. ea Wor ERT UA) AE Prapre 7A & fers Yaa WT as He 
Vera SABRI SRC SS gC 
surest a) Rew fore ma 21 
6. ARG A UMA WX Bot (Heterosis) G1 SIMA Hard A Wax 
ota Hy (i G hirsutum aif & WH) GT Mo Alo Gea 3 TORT ot 
‘fasaheiag (Ged ae) eR anoiRa xx uy Hh wei @ ford 19704 
fapRia pl hl sah ae sry aed VW ax vileal Garer. Jk Hy 1, 
Tara}, Wr, H6 wa AKH 468 (G4) G hirsutum & AAAHT %), 
aRTaen, CBS-156, alas, Ware vd H2HC (A G hirsutum * G 
barbadense & GEM U) faatta wl wel oft | vita &) at Sel) Hara 
a) wax wife G. Cot. Dh-7 ¥4 G. Cot. Dh-9 frat wt 7A zs | 
7 SIR, ATG Vd Hea A Sea Vast aol tee onfcal fafa ae 
W ve fais sesg on.) Han FY day oifsal fawhtta eA a prina ar’ 
ao Ud Vofher Vd wis wes & Tear S write far wM M1 
ford GR qea-V Var wiles sa waa fIatya at mA eff 1 a onfae 
TMH AY H) &, Gael WM WH|e 2 va Sawa sila sel axe qed VW Ua 
unfta <=nz WY varextt CSH1, CSH2, CSH3, CSH4; CSHS5, CSH6, 
- CSH9, CSH10, CSHI1 searfe faoita a weit eff | aro A Max onfeat 
- PHB10, PHB14, BJ104 Ya BK506 frafta a 7A fil Qe aM 4 
Fear Fy Max onfsal got fart 4 wre ae Ee | cia Hales A HH 
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ape yi wee onfedi sieht on wl &1 see ae daa (Cc omposite) 
onfeat Hear 4 faeftra at wei Bret Wax onftal a ari mH) EX HP 
fear of far year wu GY Get on wel 8) Gerest—aoMh, faa, art, 
frsra, frari snfe &| He aaifsre oifti CO1, NLD, tat, Barat wa 
feat sitar et fata @) are & | 

8. eft a yeh & ford i) wey yorrd Weras eon & qaifa 
GIR al die fea @ flora a Gant Hers Aly eR GH ot Wad si 
Sw UR carey Fowl Sell SUP Wa Gad VU Gaa’ wer af asia G 
Hl Vl Wail eI 

We 8. RPM a waft ml Wasa | 

Describe the Mode of Pollination. 

Ta UR spl 

(MODE OF POLLINATION) 

aft oat det Tel A aM Hl al Aeragel fafa e— 

1. MA AY Yd-URFT (Autogamy or self-pollination), 

2. UYAA SAT GR-URETT (Allogamy or cross-pollination) | 
1. ¥4-GRTEW «(Self-pollination) 

WH Ye aw als (Anthers) 8 Get weet & afeform ae aru 
@ Year al far Ya-arM (Self-pollination) Heed 1 Wg a 
UME TH HUT h UTTHITG U Ba YH S afar (Stigma) GW Yea 
Gd & dl VU WagnAA (Autogamy) Hed & ae we Refer (Bisexual) THT 
Fed &| Ga Ve 8 Wd & UH FM, Te wafer ax gs a Gaaier 
Bl, & WITH Ve Wea G GU Yer Aral Ul qa safer) m aia oy 
Wrardikd ga & dl su fea aw frersrrh (Geitonogamy) Hed & | T-- 
RM PT AT SAM YS Si & fH SAA Wels Ge 4 Ga WH wh 
der or axa 8 viel A Yar at wea aa & fed Prefeteaa 
ayer (Adaptations) & Wed! e-- 

1, safer. (Bisexuality }——Xd-QRTTT o fad as sazap er & 
fe ve 8 yet Fae aon Areal Stal B Gea 9it Bi aef-ar yah gai 
ae! Wiel. A ah aed AS) AST A S-ORPM ele 8 VG Fae A, Ug 
el ¥q-GRETT] Tel afl F ae feferh aatq wraferh (Hermaphrodite) 

| 

2. waaRaaaat (Homogamy)—ei <n Tax un feferi 9 (Bisexual- 
flower) @ UrrTars cen afer ve s WAG Ww BWe-wea wd 8. a2 
Ua-Ura Bla = | 
_ 3. feifera ae (Cleiomany ae thet ® YY ad aa Yad & 
cent & apt A tet feet & | ste SA OS 3 wea eR # Sar 3s 
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femifar 0 Fe Oa (Danthonia california), SANT. (Drosera), Wad) qe} 
(Oxalis) anf | 
2. W-GEM (Cross-pollination) - 

ae fren foRTt we ya & ural BURT GE WA D yo a 
ation 4X Wea OTe &, TIT Heed F 1 I-TRTMT a fe vate - 
ony faferh ai var & yay are Weal 4 eld) 81 ga fa A was w 
wees Fal We aT cid 8) UR-uRPTT @ fort waif va dia G a aH 
WMS aR Wa @ ys @ affom a on &) ae: APA Wore G 
STAR WRT Pa GER wT eat e— 

Qi) He W-URET (Entomophily), 

(4) a G-aRETT (Anemophily), 

(@) Stel WR-GRET (Hydrophily), 

(@) Sq W-GRETMT (Zoophily) | 
UIT h cy (Advantages of cross-pollination) 

(1) Wa Hest Gen GegERa aac & Gl Gat Ga 4 a4 a wl 
and wad 8] 

(2) tq aon afta dro aad | 

(3) 4g fee aen ag unfat sr Bl one & | 

(4) Wel arrarn wh arf sryparci eld | 

WA 9. Cia A sear a Wasa | 

Describe the Gene Interaction. 

VUN— wal A START 

(GENE INTERACTION) 

Tea viKt I YEH BX Yada seed el .srqahry) & 
Tey Rerd ed & weg fx A ve anazaw sei eter @ fo fat 
fERMHLT G Wed Fo Wala F9:3:3:1 Hl sq He Vl Hi oe, qaifH 
9:3:3:1aqud @ fed dis areal a Ug ern srazam Bia @—(1) er 
wils Vira 4 rads sreqes zi, (2) ei Gis SRT stert-srerT" eM] | 
Praad axe ef den (3) ait aaron A yet wnfad ef | arf-aril el) cacia 
wird 4 se A seer ela 8, forse GRE vl cere 
WAY Teel Gd S| MI Bl seMTHM hb He FI vER fA e— 

1. ¥xa vila fat (Complementary genes action; 9 : TRS sia 
FTTH] STM-S WAT ARTAR Bl, UN UH AM TAM GT HEY G fork 
ara 4 fet arr a oat ef aie wa 2 ai oa Me-Me asa al ve 
VT GER Ut ot al Hl ye ee Bl, Wea vied Hed &) Vetere 
ell aretl HER AY ASHE BAT serrate MHS LT GI Eel STAT HA 


nN 
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G eg wd Sai wel eet & oT cet Het Seat He S| TIA Va ATA 
Bal & fe ‘yet H cel V1 al Gora Hes A Vel city A BM srem-sremt we 
ail eral & UY Gra wer aa & at was Sia < ray via HY ait a gf aR 
den & alte well wr St cra a one #1 wRomed EF) H923:3:18 
WH W 9:7h aad 4 oe she Ua Vt GS Heil are Ha ure wa 

2. sftrara vita frat (Epistasis gene action; 12:3: 1)—sa five F 
we da UIT aR eat oS waa ew ace | Sot Wet ws 
atria tex (Epistatic factor) mec & cen fora weer GI Wa qa 
Paex ERI ow faa wre & ge aarti heex (Hypostatic factor) 
pectal & | URRY 9:3:3:1 & WA WW 12:3: 1 GI aque ore 
Biel & UN HRS 4 Uh Hel Tet Wd GH R Ga ae Wa H we 
UP HA UW Fo 4 120A Whe wat are, 3 Wei Hai Tei SN RR Ga 
aren tien fre 81 Whe ba H fod Wim, Wei oa S fed Yo & 
Wd Hl SH cil & BX el Hel W thaex Ve &, Ga BI WT Uhe wa 
&, We Gah MA YR SAAT y et | Saal Aas vis fear (Masking gene 
action) Hl Hed & | 

3. BIAS Vit (Modifying gene)—WS Vira foal Wa GI AIT 
olg gaat ord ae ere & oeq fox Ger Waa wad sia @ waa 
ol URafia Gx ad &, SURG ola Heed & 1] Aaa A ww wad VR 
el VT GAT Ha & aa Suan fAweh r vA Whe VI GI Hed BI 
GR WAT Gilt Pr Gl sthet Ht al HIE wa Hel Ble & WG Va RG 
MA BA F HN Gi Wa Hl are V yous A aRaftia ay oan 8; TI— 
Rpr = oe; RPr= Jers) GA rpr HAT rPr= WHS Viet Fl SAA I:334 
Pl AGU Sal &, SAH! Was ois firar (Suplementary gene action) #1 
Ped & | 

ST. OTe Hear ereen-sitser Mery Seat a mmeerpeb areas en 
Wa &; WI—(1) 3-siat dA Te FA dha @ Garg, (2) Geil S VT, HTHR 
cen apr 4H uRads, (3) well GY aray cen ware A aRaci, (4) aftreg 
wee A AT VIRT b VuaT w ae Verred aac A URada) | 
4, Fe cits frat (Inhibitory gene action; 13 :3)—ae ois ferret 
Ca GI TH OE sza ws wa 4 Bl WW Wa GR Waa WA Vil & 
Way as GW Taw was wi Wea es ai feel VA Heer &1 Bae AF Lp 
OH Joa) VT SU GIA & Wy FAY WAT) Haex I at waReafa A args» 
V1 GU Ael Ha &; VI—Lpi = Fors; Lpl sera [pi = | Se 
13:3 aqua fac 3 

5. faa sits far (Duplicate gene action; 15 : 1}—urq I WIS DRG © 
(Factors) Poe var em By wala wea & alk Val ares HT wT AAT 
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Bla & Aa va wd Gee wr af ad) ware ela @ Gt Vai ward) @Ra 
P MAMA ArT VW Bale she Hae Vai ward) wae ai srgaRefa A a 
SATA ae Gast Val 8 a) Wa Wael wr wer Ul Ie wed & | ade 
FA, SiR A> Sl GRe ¢ san cet GUST Ged & six Qal Hae a 
wufeerfa af Gs Pl ray Geri H wed) & fora fa Hact ve GN A, 
Hara Az H) sures 4 Bags eral ae aa et era ay srquRerfa 
i ger aa # 1 RRA Reif #9: 3 1 al aur 15:14 oRafda & 
We & | 

Wea 10. aerated BY wasnsa | 

Explain the Heritability. 

UdyY— 

(HERITABILITY) 

mgr ween a ero seh sree wh ego wh sere Te 
= (The ratio of genetic variance to the total variance, i.e. Buen pic 
variance is known.as heritability) | 

‘orc & shun 4 fae an engi wes gf very Biel &, 
iif Fel Hew EF arte Md) 4 wafta (Transmit) eta &1 Ola SA Ca 
WHI w shee oy # ax (Selection) Ha # ara. avo BY warasirera 
A WG WL MATER GT WA wd GA We a alsrers ux Prix wed 2 
ca We oO area 4 sha ued @ ama aw dna d Sa F 
aad &) for) A oer geo 4 aaa a gene feranr ay ert, A 
Or HI Aa SAT 8 sila Va sie Sa cart at dernferca A ser 
sites arf | | 

amalfacd a) ware ay ert _ 

(1) qe azmfaca (Heritability in broad sense) Ud 

(2) GHP} anraca (Heritability in narrow sense) } 

_ 1, gee azrafaea (Heritability in broad sense)—gee axirnfeca 
Oya. WAT (Ve) VF HA URI WET oT Wp Ba &1 Jeq 
SELL SE RD SERA SHH ER SST TOT SAT 
Waid Pra, & | 

qea dmc Hb = ‘ValVp = Vel(Ve + Ve) 


TEI, Vy, Vp Vt Ve we gee, sam we ge aTeTaTCA 


WANT UcHh & | 

© 2. ae@tef aerate (Heritability in narrow sense)—dedq: dsimiferca 
or free were: ael Tel & aaife WV siya wart (Genetic variance 
° =Vo) q waa (Dominance) F211 Wierd (Epistasis) @r! We H Siyaterep 


WU (Genetic variance) Ufa sa = a fal V War A Wi wa if 


yy 


Alia =~ A 


a a ae a | 
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AY warardRa ael wa & qaify A arai srqafre wa qe Prix aid & al 
prea b wir a ad & Gal Hac “ima 8 wararaka ea 8, anqafsra 
oy Wel | att: flail sie Gay A Are GI ye wee aia WILT] 
Additive variance, Va) @lal @ 1 Ha: Wrs: dumrfeca sxii a anene ae sia 
NG & she Ale WANT Aen BA] snare oR Hh STIG HI 
(Hey asrifaea (Heritability in narrow sense) Hed z | 


V 
dat derafaca wert =~ y 
Gre Prati 
wea 11. srqakreta fafaan ei wasisa! 
Explain the Genetical Variations. 
TAR srqarnra fafaera 
(GENETICAL VARIATIONS) 
fafa waa Gai 4 GoRera Gira H GT G elt & siix 
if vima ve Wel S qe Wel 4 wraraka ea &! si: orqdiiaia 
Tera St aad Wor aI aRafas sree sical | siqaferara fafasan 
Nei ad Ua den ues Wh WHR w agi 4 edi S| Ua sani A 
marae fafa pl sar 8 aaa thar or wad & state wie 
reroit AY snqdfernra fafarat axe Pas ded wis slat S! 
aerate aan argafre fafaeran v-qar. G waa eral & qaileh 
Bea cer al strafed aaa Sie sigqaie aRai at seiiy fea w 
RTA BN & area! srqaisren fafa wi qos: araravita farsa 8 
THT WAL Al AMT VT WeHal eI , eects 
 girqdftre fafaert & were 4 feel i oreq onfa 4 freed cai 
Contrasting characters) 1 staaa far ole S| weil ar Paiea via 
BY AAT GH MA BRAY fA ARI sla S den visa; 4 Rea ela 
| oie arqaftre garg (Hereditary unit) 8 & dem S sl Vw wel 
Ra A wMTArdka Ba Fl ste: Wed worst w ford siea aft weraqi 
Ya 21 Wey wera a1 FEI. vexa srqaire fetea oS sree we WG 
helt or aa ela & fora aiffta G atte WS vies ei Ut dial a7 aia 
nie Hed Hl Tar & fea arrears Vt sie fee wag wore Gray Wa 
ka vies a afte S afte ten ger eI 
cern wl afrerfta atifee aaa six Ula Sal @ Gear V art 
aie: wrad Morte @ fed we GI cet ofa aiea een & fH fa ven 
Tee fet cert ay afteafta aaa & aro a & six fea tin ap 
Naar SRT S| Ae PART WH aM a sen ararcsres sari 4 
He af aide etch & aaliee ArarorH aereh oR wT: aTeTARAT aI sift 


x 100 
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Ward Bla & Bile Wey yor Aw: AAT cM Hel YM PRI 
Bed &) Ara sie snqahey waa wh) stemi-sterd HRA aw fer ae 
area. ten & fe waa Mel mT Bart cen afar aera F SARA 
OMA den Wafer a GAT aaa A GTA GRY | ale sirqafsre fafaercn 
Tel & a Ueda F aerr Ag Wel @ War B el) aren wala six arg 
Tel d aemi pr sifterta 4 sax er! el wre & fH fart da w 
Wor Ader Hl Act Hs S fed Wey wos Sa Wa a wala oT 


Wea] HK = | 
fafa mt Sah & Hr 

(CAUSES OF ORIGIN OF GENETIC VARIATIONS) 

ordre fafaerar da war & sat eri) e— 

1. UE Hw ae Vira h Gada w an, 2. veaRada |i, 3. 
RE et wea A oRads aR se 4. WoREAT ot Gee 4. oRats | 

1. Wey wm ae vee yadari ari vers fafa (Variation 
arising due to recombination of genes after hybridization)\—o1q @ We 
WoT HY Ae Wel FY WHT Hc & Al ahal Weyl A Hac UH-vH WHR 
Pl FA GG ORT F, Tat Hai WH WHR ol eli F WY Fa F 
Urata WX Yaa aM Lada seed H Paal & arpa fata wer a 
GA AX GM Aleal Vora 3h A qa & aen a fats war sl AR Gen 
Aal GA soe 4 rere fais Tart aah & aRoraeraq Fp wala 
FH fag wari S afaRaa qeaq BY aa wars A gad & a gqaefam 
(Recombinant) Beeld & | Fo Wela F Gaara aw) Gea Ga ceri wr 
RAN cea Saal Frafaa Get sel viRT G) Ge ou Pre Geel & fers 
fq we fH ee & sera forest ira @ fora F, waa fasagraai ett 
Une ee angen) Soe AAS SR, Raia A erste 
ml MeN A asc Gre s | | 

2. seaRada (Mutation) ser gaan & wd Rera oa 
fafa aa Wart (Combinations) aa & UG BA ay aa sar AEt 
Ba Swen wa aa & wi Big Wart aq wa s ch SRY fx sh 
‘afte fafa seat el at or wadl &1 semi amt fafa & fad 
eee a aie tect each Sint? ueda eee Ser 
Bla & GM RT A Mas ae wih siqaRie wRads waRada aeend 
& ITS HRA AY Ae SIT ele S| AA ae Hat ira 4 aad 
UV 8 sel urs ae é afew Wrage flue @ ae V va sera 
afte gory 4 viva & werd oats Saf eta S 1 OS cRachs gery 
wuRadT Hecnd | . 

wane weaRada flora ce wed wer or AeA Ba aa F we 
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suRada wm a sad iit eid & fo ars wea 4 Gaa sat fafaear 
Seay el Vl ure & fe Geer wed worm A Gray fear GI wa | GER 
afi sauRada eitore er & sie yal-wal 8) wr artara saRada 
ela @ | varia saad TUT: Yer G UilFa (Microgenes) 4 Bld & ferret 
Wad ded SH WA H Hy we ws asl ae qarn ot Waa 81 

3. PARA wl Geen 4 aac (Changes in Chromosome Number)— 
fer cafea 4 prea b Geri wl al G alle tea et St aan aeqhern 
Heald & fae GR afed at Hires 4 PRE GI Wen ae ore 
@ GRuraxae fart a aa a fra aea ae cea wm Gen ae 
HTT (Dosage) ft ae ST & KR aan a sited vei H Aten as | 
Ur @) Wy Wond Ri a a all We qa BY ako 


| Sars et urd @ siz wel 4 anfre dea an ard & aaife sear 


Ha B SaArT FAH aad! & Aa: cit wots Aeil weet A wre: 
Saga aaa Fel Bil & WW Acie words ail Hac 4 
SST Bl Ay Vo wl Mad #1 sayin eet ser fafa 
Pe YU A aaa Al Vil S| SIH FSI VIG asap sega 
¥ fear wren e 1 

4. mI al daar A aftada (Changes in chromosome 
structure)—PIARA @ Ble Gs GI fe (Duplication) MW =A | 
(Deletion) @1 yar anf-ael sia scaRada @ wars ei Ble B Be SAAT 
qed WV ania eh & six saat ota watada S wa A BT ae BI 
dat 7S THRESH weet A A ep a Rs wh A vere Gevalia 
_ Berse U sie fear Gl weal SI 


ay Vala wea - | 
(SHORT ANSWER TYPE QUESTIONS) 


We 1. Weel WHR Wat gat & ? 

What is Single Cress Test ? 

BUN—VHFaA WHrwl ale (Single Cross Test)—at frat (Strains), 
fasta wa U, al aaa HAY (Inbreds) & aq Pa (Hybridization) 
ui FF, WA vee Pe Wher peed € 

Wea 2. aa A yee UV Gea aaa w fas am ahr afr! | 

Describe the ear-to-row selection in maize with the help of 
diagram. _ (CSJM, 2016) 

wur—yee G ofa fat (Ear-to-Row Method)—sa fafet an frei 
emfaa (Hopkins) 4 1908 4 feat ati sa AW an wae A aga ofa 
waar fear aren #1 sa fafa an ca axa wa ameter 2: 
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yer ay 
(42T7 ANT ash) 


mera a 
(Het ANU] ash) 


Way ay 
(424 qxU] sh) 





3Ta INV] Ash 


74] 
SIT Wileroy 
faa : wD 4 yoe-V-aida aeoy fafe (Ear-to-Row method of 
Selection) 
axl wfsar (Selection Procedure) 
su fate ay qeoy uffar Gry Ueet Bel & Bik aT aw (Selection 
Pee eee ee | RA Boe Hl kel Ge IPT, FFT 
Ara fear ara eI 
was a (First Year) — erat wl Yel oats (Population) 4 W ag 
(50-100) Sepre eM Aet Teh wr ar fen GET B | SA Mell A yaRi 
UX (Open pollination) a4 fea weal & 3k vee dd > dail w 
Her-sterl VHfad wy fers sia e1. 
; facta ad (Second Year)—axv1 fra 7a vets Hd ad F yee) H 
drat B 10-50 del a va ware wg ond 81 SA Wala wai (Progeny 
rows) &1 Wer fet fen sien &, va Prprte (Inferior) aR wT WReMT 
(Reject) GY fea Wel fF) Wels Gee waR 4G veo Tai 
(Phenotype) Atel m€ (5-10) disii a1 axy) far ee Bi ar fey my 
Weal @ diol wt sterm-srem vefra ax fern are @ 
gata a (Third Year)\—fedra af ay affe: 
yee-V-afea fA a zr (Merits of Ear- to-Row Method)—gu faer 
& feifed yr ett F— 
«1 as sepa Kel Af F1 gaa Waray (Modification) & we 
| oa waTaeel fattai ar frwrea sir &, Se oral Te (Recurrent 
selection) | 
2.38 fate 4 vem aur uw (Selection cycle) up a 3 URI a) sia 8 
3. sa fafa A ay atte Wiem! (Progeny test) Wx stllty ala e| 
aici: ae Fa RAE Ae FAA A arkansas mreETA ere & 
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4. af ver ay wo) sift dial ar axor fora ail aan we & data 
(Progeny) 1G we Wel @ avo = fear sa al srewerrt (Inbreeding) 
BI! GA BEM | | 

yee-w-afad fafy @ ara (Demerits of Ear-to-Row Method)—s¥ 
fafa @ freien <u era e— 

1. amy ford A Wisi HT UTM (Pollination) Gepe Va Pre eal 
el VSR Hei AR La VS) SAA aN an Vara wy el OTe FI 

2. 5u fafa A wys axe (Mass selection) @! sat sifae BA 7 
aetal (Skill) HI sagae! Bit eI 

wea 3. ul Ween fala aw z-aral a avia aiferg 

Explain the merits and demerits of Back Cross Method. 

VIN Wer fafa @ WW (Merits of Back Cross Method) 

1.50 fafa & ert fie? aera Gere fin H 35 saws (Genotype) 
wl feat wafaa fea By Fash YH W Ai SI! (Defects) &! YAN VI Wear 
1 ta oer feel sea wor fala (Breeding method) ARI Wad Fel FI 

2. df ag foes sia] Gta (Recurrent parent) & THA (Identical) 
lel 2, at: ga fale G fawhia a aE fees a@ afcert (Characteristics) 
qed @ # sid ea eI 

3. sur fafa A aaa (Offseason) weil wai teat (Greenhouses) 
Hl Sua Hal GI WHA z, TTeTeL ep Foes ns STG STE 
BH GVA Ha 2 | 

dems (aia A ee idl % Sac 10-100 ae 3 

5.58 fat 4 ag fe & ange sre qe (Yield trials) 
Taal Hel VA Fi SAY ag foes fai av seas 4 2-3 at yA 

6. fax wuat A wahta Wilke (Related weeoe wa @ wie 
(Cytoplasm) Yer a qe wears falas 

7. afer?) AAAs (Transgressive Semin oI me & fear 
gu fafa 1 SUA. (Modification) far GI Waal 81 FA BIA h 
faa aa sal Grail va sad Gaal) a GePeS Go Ve sia diva 
SHAM Wet RT Ma V1 SU WH A snadl Gas A Saat TH A al 


wala Wart (Back cross) SRY B ae fava MfSai (Gegregating 


generations) ®! daei! tefa (Pedigree method) @ 3A Ga 7 aN 
(Selection) 4 ord 6 
waa deen fafl & <iq (Demerits of Back Cross Method) 

i. ag fee, WU 1 FAM GT SSSR, sad ors G alts yop 
wel GY Vad! BI | 
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2. YONA fone Tw WA GS wey qe Weed (Tightly-linked) 
orale (Undesirable) sia +f wararatta a wad §| 
3, ee Wel 4 (aca) Wee (Hybridization) et Wea 81 YW - 
wea, WAI sl Ae A Weiler ear 21 fe 
4. Sa Teh Blael Gas (Recurrent parent) Ware fear ser (8-10 
a) a es EN site ares Se, eT wile ST SA aT ara FEA 
fama 81 wad) & | 
Tea 4. ved Vila aa ze ? 
What is Vertical resistance ? (CSJM, 2011) 
sax—sew Dita (Vertical resistance)—3a ary ae art we Wa 
faferse fete, Aera Where, Fer vis Var cen yon Vere snfe ATA. 
UW MA GI Sl Ge Vial WH ser al AeA UT aS GRA all @ 
Ta ga Uilst St waRefa A wea fet fafere war wm ufa wie: viel eta 
o | Ueg ufe oa UT a ag ka Sosy a aT at the Dfeen et feeara 
& sed Uitte fed wat ware Bt aad Si se GRIT G fear G 
’ ford we sre Ufa acl & UY Wa aH Vin veh & aa TH Hae Ww 
Wa a spa fache Asi Sal &) sta: ved Via Haat Hl Wi ww 
reer a MRT wars we & cen fares ge age aes 1 STAT ae 
siequill (Oligogenes) ERI frafaa etc eI 
wea 5. Afaar wean an ze ? 
What is Horizontal resistance ? 
7 sar—afaa wear (Horizontal resistance)—ae Gar wit pI 
sme oy UT Ward edt 1 ug ve fot Wo Hl wi ral @ ofa 
Vea Vast He 21 SH Hes Vian, array itr, sifaferee Vere, aE 
Oa Vea aa Aare wera snfe a} Her siren B) Afar Vila waci 
ml aye oq Vs WT Vid years Heel & cen sual suena A arg 
Wy foe ait al fee) eet Wyola: CIS las ita 
“agvir (Polygenes) ar fraf-aa echt 2 
ere cach stiaitaifad wife cen wacked Refre! 
Define Hybridization and write its objectives. (CSJM, 2014) 
UH B Fer ay fee : 
Write the major steps of Hybridization. (CSJM, 2011) 
GIN APY 
ae (HYBRIDIZATION) 
PHM UA BUX A BIG sre, Stree cet Saite RNsS oer ; 
eS Lar emt 


LS 
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fordi 1 eafacal, dei seral Girrael @& aie A Wart (Mating or crossing) 
OM hi GH wed &| Vey Wert Hl fea Hi ae qed wd area B 
1 UY Hoel FW YU GI H Gera G gel wart 1900 go F Avsa H 
snared ab fri (Laws of inheritance) ® Jt: sraqe @ are & fara 
wr am ot aiife Asa @ ali freer far a fray (Law of 
segregation) G2 tad siqejest eI fra4 (Law of independent assortment) 
l BAN araaferenl aan way Wor fas & sen & | a Vai faa Hac 
Ba Waa wel (Fit) ela & wafo ai afanal ar wart were el ae 
adyan 4 apres wr aaer frafia #1 syfie are a dan fafa 4 
ded afte wafa es 81 Ge Yer I su fafa 4 Pafekaa ger 7 eid 
e— 

(1) GH @ Gaza wl fait (Determination of the object of 
hybridization), 

(2) wader ae fal aI aa7 (Survey and choice of the parental 
material), 

(3) aafaa fiat at was (Culture of the chosen parents), 

(4) Weert HY fafa (Technique of hybridization), 

(5) WHT UV Ue AH al ad Mafia ded 4G tRea ae 
al gfe YW Vaya Gel GI Aaa (Selection of the homozygous plants 
having desirable characters from the segregants of the hybrid material 
obtained from the hybridization) | 
UP H Geva 
UH H AL Bees ela E— 

(1) wa fet a cays 4 aaa fear vie & a GE Waa da 
aqua A URI YR FI SY FE Sl ola 8 aaiq qu w fad a4 
wy FH fafaerat wr Bl sara ela &1 St: WHEy ENT HAA ww a 
fafa GeosT @) ore & cH ieee War are well or aaa fea oT 
Aa | 
. (2) wh tfesa cert OR AAR ae Hrsi S ofa Vern, ail vast | 
ay ot ermal cen fait star a) aensit 4 sryaifera (Adapt) er a 
adal ofa ves Sl fers 4 a VHX HE vaG fet J far aa wa #1 ai: 
UH HI AA Ges al seq ailtia few 4 fear ay tow ae Hr 
Ub Bl fea F AA Ble BI 

(3) )-arh arqaRie Rel & Ya: Var Y aa -aen thom aan 
Sas B UM Sl WMHs cat 4 aftr farted (Transgressive 
segregation) eld & fad afte saa dia fra ama 8) 

(4) Wax sot HI SIG ae & fea} 
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Wa 7. GH ERI w-uifta wee A worry al fataar fare) 

Write the methods on Breeding by Hybridization in Self- 
pollinated Crops. 

SUIN—UPLM ARI W-wla Hae A wort wl fafsai (Methods 
on Breeding by: Hybridization in Self-pollinated Crops)}—X4-URrM1 ate) 
Peael A Was WH AR Yor a) fetid faflai ven at oirdy e— 

(1) dgneref ff (Pedigree method) 

(2) wyat fafel (Bulk method) 

(3) Udita wee fafa (Backcross.method) 

(4) detox fate (Multiple cross method) 

(5) adesp4 fafey (Multiline method) | | 

wiht wal A dow wr yer vise APs arqaie wai 4 
frER Bu afva aan wl vH sqm GI A sHeol Gel wea | sv 
wera al ofl eq we-uiita well 4 faa od! es WAT HI 
Pafaa oe & fea wa: soled ver drat falta sie aziraeil, wo 
SX ud Ween fafa a vars fear wre & f ae-g fee fasis Geert F 
STA UG Grew fate ar war fea are ae wy ae a Prix Hea z, 
we fai a} Ges eae, tae GAM WT SiR ale Va | Sa aT 
wl srqakira faa, dail fray (Technical consideration), SA WH 
a) yfaen ce Ras Od Es OFM GS GI @ ford yf, efta 
Te, areal ae a al Breer onfe | saad Ve Rai Hl ears A waa 
feos wap fae cor war oe Sl STAG weil Maer fay er wea 
wel Fyne & fos fh wart wed € | 

Wea 8. a-sifteaa aa e ? 
~What'is Sosellruen hc uhltNg 
S41 
Weg word A M-sfead .@ Ae HY ae 
Explain the role of Self-incompatibility in Plant precane. 
Sad 
wa-arPrteam an 8 ? ured wor A saat Saar Ferrer 

‘What is gel asempalbility ? Write the application in plant 
breeding. aS care (CSJM, 2011) 

cs ¥a- Sea . 

(SELF-INCOMPATIBILITY) 
ea-orPhteren SEMI BY Rewer Tea BT agar 2 BH yw 
“wreftes WaT (Natural mechanism) ® foRTs seatid AX SX Arey <r 
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yal G UA Tat weld (Fertile) era ee A ear @ are dot wel 
GA & WAM AR BX Aral YH! H Were eld EY Wl Ga WAROIM w are 
crerraret ot aA gfe a aneor we alan BW yA ang wt oe we 
Pied ae Honma v sie cRorrae det 4 at A Fa aM BT 
afraid wed = (The failure of production of seed in self pollination: 
due to failure of pollen tubes to penetrate the full length of the style and to 
effect fertilization even when both male and female gametes are normal, 
is known as self-incompatibility.) 

site et wre at eid e— 

(1) xa-aifteae (Self-incompatibility)—aiaiq, -RTTT Ht era 
aéi drat @ afa ae-arem G faaa zl ore eI 

(2) ax-a1frtreren (Cross-incompatibility) seid WARP U Peas 
wel rar 8 afer va BS Pas ei UTA es | 

ai wd an use arm an fia G da A wei ww 
GA aT A Ten H aR S eh & aan wen sep 8 fH ae aren 
feet Sta cremate fear & are G eicit & ASG OR Uke ATA GIST 
a faa eat 8) HE wae A; VA—wg, AP, yet anfe va afrwrey 
(<q-GRTT}). PT UTA: CRF H Ag sae wel lal B six ale sige et 
WW 8 ad armte afar (Stigma) # UR Hea a ska ved! &1 fe 
afiorm al preax sre ae fear wt a saver War St UT @ aie 
Tee MAY dhe pea Pra px &1 gue fe eter ¢ fe aire 
fen afiars 4 & ad | oe ara uileai 4. sG—aTH, aire safe 4 
gant after wr a after we arama staxor ge & en WPT 
afer 4G gfe a) axel & ory verre gies eer anh ate & Fe ae 
SAT WR YOANY cee TE) Tea oe @ sie Pda wea A opel Ved eI 
ead fre Blan 8 after were atten a eet a 

V-3PAM HI Wed Wo A Ae 

(ROLE OF SELF-INCOMPATIBILITY IN PLANT BREEDING) 

Wad Words F wa-seaIe wi dec slr Herd SF] Te Wey Wes 
@ fed werarn a eVrel.& six ae 1 
(1) t-aiftea Wort @ fora wera (Self-incompatibility as an Aid . 
to Breeder) . 

@) 31 weet A ae we A dA orem AE eA m- 
atria ded area ei 8; SRI—sr ante | 

(ii) ferafera aeM cere het a wera HP A serene Page 
VWI Hea aw fet 

(ii) Gex ator Gores G ford Wel S SATAN (Homozygotes) 
' SO Bl Gad & MRI Set A SY WHR U sea wena asa VTST_— 
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Ml Ul Whdl &; MI—(i) afar al gerne, (a) save varel S ary V 
Yd fet! GEM (Bud pollination) exh, (I) FAT AGA BIA Cay, 
(@) aefitet aha (Pseudocompatible lines) HI Blea’ cen (4) SaRads 
ERI Ya-Prera ary frac (Self-compatibility alleles) Ger GG | FA 
Sra: Wold AMA HI GIs Woo cen feripx Geored A fa G-aaa FI 
oO) weuel dat @ ford sel omg one & Ga we-feaa aed Saar| 
Bl Wad & aif fra six dot sees Hl WHwprx YAM Hret HI Tale 
SGT OM Mee eM MfeoTa A ATT SAT I Tar era fea SAT 
Ud & | | 
(2) va-FRaea Ged worl @ fea aera (Self-incompatibility as a 
ig a to Breeders) 


adel Duc 4 PA GR BM ea-sifweaa wr ded as} agen 
a 


(1) dea rst dot a7, 

Q)aaitete wre S oradRre gear at wart wera walSerg cen 

(3) SHAT H Vass Ga gary Lat 4 Hoag | 

wea 9. fefeaa @ faara wm wasisa | 

Describe the evolution of triticale. _ (CSJM, 2011) 

TAR fefeaa ar fae | 

(EVOLUTION OF TRITICALE) 

fefema, Aq ert pias fate U fia yea uaeqftra pita wa 
Td Sale GH AA FI SAH Uri w fod wa agquyfera te (2n = 4x 
= 28) fefena a var far one &, at vera fefeaet (2n = 6x = 42) 
six ora yeuftra fefera te a walt fea ore & a sreqferd (2n= 8x 
= 56) fefemet Wet Ble 8! cia Wet cen HY hadi feyferd wg (Cecale 
cereale; 2n=2x = 14) MI & wart fear are & | sist PTAA 200 GH aferp 
Pein eect ag OI LAAT HRP Ol St Yer: forter wart Sh 
& ford fa on Yer 8 | 3 

1. - Me. (Triticum durum) x wg DAE cereale) 


(2n = 4x = 28; 14 bivalents) (2n = 2x = 14; 7 bivalents), 
AABB : RR: 
© F hybrid (Sterile) 


ABR (2n = 21; 12 univalents) 
Chromosome doubling by 
. ~ colchicine 
AABBRR (2n = 42; 21 bivalents) 
Hexaploid triticale (Fertile) ‘ 
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2. MW (Triticum aestivum) x ws (Secale cereale) 
(2n = 6x = 42; 21 univalents) (2n = 2x = 14: 7 bivalents) 
AABBDD RR 
Fy hybrid (Sterile) 


ABDR- 2n= 28; 28 univalents 
Chromosome doubling by 
colchicine 
AABBDDRR 
2n = 56; 28 bivalents (Fertile) 
yeqfra ffha (Octaploid triticale) 
fea : (1) vegfra fefeber va (2) sreqitra friewa a phan 
ILCTANT | 


Wea 10. aa world @ ar 4 fered 
Write about Composite varieties. 
aoe S12TaT 

waa worfad an = ? 

What is Composite varieties ? (CSJIM, 2014) 

Cat Fiat fara 

(COMPOSITE VARIETIES) 

fist fern or sel VA ortaxed UPAsi (Germplasm comp! lexes) U 
lat & ferret arqarp sree ged arts fexga ea 81 st Wad fees 
Wy ped &1 waar: fast fees A soo amar, aRagaar, wr Vita, we 
Va aan ara ten cami d snene oy PA WER Bl-oed Wa 
uftafera al oid & 1 Reve fea & fautia fast fea 4 ue arazae el 
eat & fe sum seed FY uyad fe aA art arc: Word a fara a 
GAA BAT Ac HT Wet (General combining ability test) Tel fa 
Ula &, daa gah Peres oH eps eat HA yah een &) WR 
fast feel @ suet or sper URere fexal a axe Ward ael Slat SI 
frst feel ar srqxermt Were fei A ifs wefea A Gre Fad GET 
ait feat GT Were & | 

fist feed or wa ocala wal a word canis A Gene at 
feen A we six a7 2 fasiaa: Ga Saal A Wei Geax fH oI SI Se 
wean ae & sea fort aol A Worx foet.ar wien anfie ge a 
Maa Ae S| 

Saftica ol wl-wdl. say wid aaden (Super varietal 
“population) eet orem 8 cen Ser Prater wre Preaifed sezat at ofc 
® fea fear vet &— 
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(1) uTa: ured fafaear ot aay very a fer, 

(2) Urea sre A YR od fed, aa) faflear seas Hea a fore, 

(3) pf8 a fora, ae 

(4) STH She: Wold Ges Vg SAA Weg UAW wre wear a fora 

we iN. oiftarmah a aa a wey word A srgwaiy I 
Wagga | 

Explain the applications of cytoplasmic male sterility in Plant 
Breeding. 





Hiaaeall AX qc (Cytoplasmic male sterility) #1 STA 
War Aor Goes & fed foal Gl Poa Fl WY FH WH GUAT UHX 
(Hybrid) Wea Ax deq VP | Stet: SH GIANT Gai Gel Heel A far oT 
Ud &, Ah Gel a dha I site fox areas Art (Vegetative part) 
a ania Aecd BT | 





Strain A Strain B 
-{ Fr )s Mer, F 
Male Sterile Male Fertile 
\ 
F,Q o 7 
Male Sterile Strain B 
Male.Sterile ~ Strain B 





Repeated Back Crosses 





Male Sterile Strain B 


fra : ax dea wRreear (Male sterile cytoplasm) 1 fexil AX BAR | 
fat¥q (Male fertile strain) 4 Yemrateaxet (Uesge) | 
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wet 12. @ fort ws) Wagga 


Describe the evolution of Wheat. 
RR Te a freer 
(EVOLUTION OF WHEAT) 

Te (Triticum aestivum, 2n = 6x= 42) Vq@ aaa Te (Allopolyploid) 
& fora da fra oa (Genome) A, B Wd Dur wa @ fers BA 
FSIATA Triticum monococum (2n= 14); B fs. Aegilop Ss speltoides (2n = 
14) Wa D fA Aegilops squarrosa (2n = 14) @| He astral A sa 
ore Sika & av A xian wHe az “Wey gad omer afer Sag 
ory sear wanfad orem wait on ce st Ae BI 

We 13. Teg Gees @ aig fereae 

Write the demerits of Plant introduction. (CSJM, 2011) 

DAN GENIITT-G EI (Disadvantages of Introduction)—aeift 
GRU BI Gell Ya 4 Gaia werent Ae & aan wer Ya a 
ve fafa ure 1 81 Wey gad SEM aes sw a |e 
elfrat a el wadl 8; sR 

(iy aenenfia cies iesiiies ered eee Secon erie eee 
I Ud & Ul SI wal H A ahi veda 8) Garewneyl wr wa 
1865 4 aR oT Gees fat Wa GRR Teg uPA & wer aR 
ml WHS! fresy (Powdery mildew of grapes) Tar} +f s7 ag ws at 
We & srax Hf GA 1867 go F wap Sua we ax A Mi su zoR a 
SERVE & BTA WT (Chestnut blight) 4 1900 go F aRan 4 wagr fea 
cen Vie et Va] ae A Sa TA) ARG A Ga a Youd ale aARea. 
PU H WMA STA AI GR Wa A Se WA! SAG Sa GEOR oA sie 
ofey 81 ARa A atari BI sete WT (Ergot disease) Aes) wax dat a 
WN AAT AA 1973 A WALT WH Hue AK HX aT | 

2) eB wrenfta Wa ad wr 4 veder afiore warqcal 
(Dangerous weeds) 1 BY GH cid & a2 ded safle sh cea &; wI— 
CPC BAT Aa A Woradl Wa (Ornamental plant) } a A ARN wT 
oT Ud ve sie & aan an aia 4 weoaar F wq A Ga AM! 
oR (Parthenium) GRAN AA A. sARaT S seh |etet A sa ar | 
We Ted Feuer aaa & fad aa seh da a 21 

.3) wh-mft gerenfta weg are soit fre set ert 21 ae: 
ES Pau TST SIS at | 
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Give the name of five varieties of chick pea with their origin. 
SaN—onferal—_BG-329, Wa-372, wae, Tar, WAT-362 | 
SETA (Origink—a Hl STF eefaror-apl cal (Turkey) 4 API Strat 
ely SU) Way sila waiafia sip BRK Wo eae teA (C. reticulatum) 
Bl Reh sea & mo Yeager S wed ae GAS arya esi | aa 
Fea foe Fay vd dH G age wae a fawn Es ee va 
Mlgel Wel HI Vl F1 GA SI (Gene pool) AMA Gat S| ARA A Ssh 
Wl Gl AMT UAaret A aan on, Wale wrgel ay wr YEG 1700 
Selo S srs esnt| ARa A ash feet a ance wa Vd &, safe 
Hg GI Gl SUT a GH Hel Ged HI Hae 10-15% ee ze 
We 15.0 4 wor wr AeA vex difer 
Give major breeding objectives in Rice. 
ON —_dur “Berd (Breeding Objectiv es) 
| sft saat (Higher Yields)\—ouag 4 Ue He Tet WA Ta 
frafeaa ea € : (1) Gores (Panicle) #1 cary, (2) ula qenpes ari 
HY PEM, (3) Wier A (Test weight) Yd (4) Wl Yow aaa (Unit 
area) 4 yeppesi a} deer | 
aril at yraa (Quality of Grains) —arael & aa (Cooking), Fei 
(Milling) Yq Weare (Processing) Hfieaem gUHl Wail H- xerayqol 
Wem ald &| Wied aaa aaa a fata aga ff anfiw aera Hi 2 | 
- _¥h1 Vfl (Disease Resistance)—araa & waa wT Preafektaa é : 
amv \Blast), eeeiRarg Wo} sft (Bacterial leaf blight), a1 Ter (Stem 
rot), ay ey (Brown spot) Yd asea WTI 
ale xiferat (Insect Resistarice)—alda @ WA ale Prefer Bld 
&: ARI Wed Haw (Brown plant hopper), 7! He (Gundhi bug), fafeat 
ATT (Gall midge) amfe | 
Way Ua (Hybrid Rice)—ieX Uae wT flrs IG A MA WOT 
Hapa Hl Ve WA aT Sl 
Sept Wed: Wea (Improved Plant Type) —siftres aa (Efficient) 
STezl Wed Wadi (Idiotypes) a! Aafia aa a gard fe on ve &| sa 
fee 4 IRR), Pretty yd ora 4H fea on ek wath } weenie 
_ Uo fret BI 
Wea 16: srqyftrea a wea worms A soa fee | 
Write the use of Aneuploids in Plant Breeding. ae 
VAY HI Wed wo A Vaart (Use of Aneuploids in 
Plant Bele aes aA A orga fret OT MAR TANT erm 8 
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quite FR SRT faxrarsrt arr (Abnormal segregation ratio) WI 
eal & 1 We: aya wr var urea wor 4 fier Geval a fery fare 
wd e— 

(1) ve ayia @& wart grt usr carga (Substitution lines) 
alg Ue & 1 WRAT GIS @ Mea G ve sill A aet onia 4 wa 
Vita VIR GI WAAR fa siren 81 ve oii S feet vH zo aI 
SN oils & TH RET et frentd ee G Seas egal wt ufoxenita 
agi hed s | 

(2) vara (Trisomics) et saan feeeht art agai (Alien 
addition lines) @ Scares & fora fear Great 8] Sad Vo Foe al ofa 
G Gel cif 4 wrara fear wre & 

(3) aeraqrreal AU yer: fepeasaai (Nullisomics) @1 SIayT ae 
FTSE) ery Nghe Re ASG Ss eve elias ea ahaa 
waRA = | 

(4) aegferat gaa verfeh (Balanced tertiary trisomics) 1 Wart 
oh 4H vax dot verre & feet fern ore 8 aif qdiaw yer a 
vafafad daft A Haat ms FAa aaa =| 

Wea 17.0 fro wl safaa aes are aie ferftar! 

Write the factors affecting Gene action. 

SIN fha wl wafta He art DRa (Factors Affecting 
Gene Action}—fart + ASIA Ae H ANT VSI HI His Vil WAS 
Wifad Ha SF VU Vl AM sila VAS ai vila fal Hed | 1 viet fH yes 
aa qb & ols far drt ware al eel S—(1) arise (2) wafaen Va (3) 
Yaa sls feat | viet fear at yer wu 8 Pafefta ore wafaa 
Xd e— 

(1) 3maaq A soar fear war arqafsre gerel, (2) arr fate, (3) 
 -aarafe fat (Mode of inheritance), (4) Hect™aM, (5) Hiclexl S77 (Sample 

size). (6) Uferaxl ort apt fete, (7) srg TART & & Genl G Meer a 
fafer | 

meq 18. Ge-URTTO qa Ss ? 

What is Cross-pollination ? 

-  - SAR—IV-GRET (Cross pollinationN—ae fea fora we Fa w 
Ram SRM sat da d ya o ahinm ue véaq oe &, 
WERE pect S1 Ux-aerMy at fa voter six feferh eri war 
H GS are Gel Fe 21 sa fear 4 ana S Gees 4 I HA aT aa ~~ 
eI TRIM & fa aif ve Ha Sy S RMT a a S ys 
i ia ie tits Bas Se 
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i) Ge G-GREIM (Entomophily), 

(4) a GX-GRTTT (Anemophily), 

(@) Stet Uk-GRTTT (Hydrophily), 

(&) Sq W-UNETST (Zoophily) | 
TRE @ A (Advantages of cross-pollination) 

(1) Bret ares cer awe ae B it Ato gia HT sia wl 
wari Wad & | 

(2) Vaart can sie drei aaa 8) 

(3) 48 feed cen ag onftal seas Bo ond & ae 

(4) We aa @ sift arqari eta Bl 

wea 19. Hora at veafe al wasnsal 

Explain the origin of Cotton. 

SAR HUT A elat Payftra ia, wo salar wa wo wdfeas, 
Bl VaTA smite DH War set Vet Wo Celery B ga a BI 
Mo sTaRay Gl SUA Ad 4 ean, vale wWo edRray at scafa sere 
4 es 1 Hh aren & f cri 8 oeagyfta eisai H scat Wo CwlarTa 
(AA fora) va sR at ote wie wo tafsang & dra urpiara 
Wy (Natural hybridization) @ @RI #1 Wo ayer a Safa vez 
SARG AA Wo Wales Gl SATA US A RIM AMT oe zs! 
oa 20. Wace G waa wy wasnsa 

Explain the effects of Autopolyploidy. 

SIN Wage gtr wr Wa (Effects of Autopolyploidy)}—vaae fra 
Pl WA Ae-saet Vite A sterq-srerm: - Ble -B SAA UV HS airs 
(Coinmon) wordt aor avi ferafrer  Gernere area oe Ata fee Taz: 

(1) Qe eile 4 Yageqferen aH waa srry (Size) Vd sist (Vigour) 
WR arderaret afi ete] 
- (2) Saas: aeeqMral a afta asi va are, Ga, wa va dia as 
ala & Wg StH] WEN svenrpa faqfra B wa eet eI 

(3) eaqgaferat F UNrTaH (Pollen grains) sMerpd aS Bd & | 

OTe) Cae (Fertility), meRere:, fey rat By ser wit Hy 

| 

(5) GArae: crag fra ay ys i (Growth rate) fergftra Q oF 
Bld) & se wet Vx U at YH va & 

esol (Autopolyplois) a Breer wad wre fein ie 

smal as ed | 

: ie 4 Wet ST (Water content) stared feqtrat a afte 
Ble &, SI HRT SAH Alo AX (Fresh weight) ft feyqfereal B ss - 
ela & WET: YS AR (Dry weight) fergfrct XY uaa wa ele zB! 
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Describe the Degree of Inbreeding Depression. 
Gay — Sra ASA SRT 
(DEGREE OF INBREEDING DEPRESSION) 

savor Gl aie weta Vist A semester eh #1 far 
Sia FU GH ae savor era al wife G gare w ana aw 
wae al frafakad ax ait 4 diet or wear 2— 

(1) Seq AAU BG, 

(2) Fl AAU BI, 

(3) Hed SHAUSTTA BRA Va 

(4) SFAUGHA BTA OT Sta | 
1. Ged Sea-WoTA ETA (High Inbreeding Depression) 

Od PUel, VA oA, Ter sife 4 aga afle arawer era 
Tal Veal S| St Viel 4 3-4 Hifeai ae wRtas GS oRoraeed was 
q aaa (Lethal and sublethal) aa ype B GA S DR sic wd 
@dxal (Vigour and fertility) 4 gait aie ah on adi & fe sa GSA 
wl Bqxatol (Maintenance) Hal Wl ics Ble & six Vl asa sitter ted 
@ Gaal soo Wl ded Ha eld S1 
2. AA STMT eA (Medium Inbreeding Depression) 

WOR Hac A Ml WIAA SANA ETA UWI Vid 1 Sa TT A 
Ae, VIX, aor sife Ha wae ai 1 Sed: Wea B uns Wa 
HATH AAT Whe B VA S HRT San Sto Fat UTfict feat (Open 
pollinated varieties) @) Saat HY ve foes a sad A afte edt #1 s4 
CSA HI BARA PRA Wala Vel eI 
3. Hed SAW EA (Low Inbreeding Depression) 

. am, garfted, aor se Sac 4 dea Ga SeaeTT ea 
We Git 8 | Stal Sao Meal A aaa Ha UH Vd saa Te 
Prert @ aren alter Wa weve AF Geel HA Ere le & SR AEM Et HA 
cg ele & for BARAT PLAT Wala Fel ela B| Aa: Word Aewai 
a Boo A aga wa HH ancl & six Sy ora: Tone Sl SIG aa RTPA 
focal GB array elcil S| 
4. S5CWOTA ER DT arid (Lack of Inbreeding Depression) 
ae wae, MINE, aA, Vi, aaed anfe A Pax sitet (Hybrid 
vigour) @ @iet Wal Viel &, Wy SAA Beaorsa BA HI Ba (Lack - 
of inbreeding depression) Ia & | 
WA 22.a35 sie a flare fafa)  (CSJM, 2016) 
SIT 
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yer we a) Seat va WorA Vera or aula wifere - 
(BRAU, 2016) 
sar—aeqftra We aw ftert (Evolution of Hexaploid Wheat)— 
venfira Ve aw) Saerel Ae (bread wheat) Gel sre F | Sal asthe 
WH fefeanr uReaqy aise) wReqq (Triticum aestivum variety aestivum) 
lal & | Ge UTegfra (allohaxaploid) & 3X ywHl BARA WET (2n) 
42 BA 81 Baa aH fra soRea ea é, fore wae: A.B Yd D wel 
ala &| sa fraral a Wea Sissi Peafihera t— 
— A=fefeaa area (7; monococcum) | 
UR : BE FA Ey vita (genus), fora waggfra weit ait 
arated Sire eral oh €, cit fe fegftra ser waggftra &1 





qin Awa .Ot« UIAra ATA pa Bs a (Gametic) 
TAA 
vdtaT tISI (Avena strigosa) eh. ws (Sand oats) 7 
veda adel (Avena barbata) Ty Uc GE 14 
| (Slender wild oats) — 
Udlal Wersar (Avena sativa) wig (Oats) . 21 
ARIAT ASAT (Brassica nigra) let UNG 8 (B)* 
Ho aiteRRrar (B. oleracea) Ure, Herth 9 (C) 
HO aR TE (B. campestris) ° _& (rape) pee LOICA)) 
#0 tieaicl (B. carinata) vada urea 17 (BC) 
so UllRTal (B. juncea) Ug, URNA Ul 18 
HO TTA (B. napus) . RY, TWW-Geal 19 (AC) * 
MATT sTaRAT : Ura Hu 13 (A2) 
(Gosspium arboreum) 3 
Mo BahIaa (G. herbaceum). CRs Hat 13 (Ay) 
mo TEE (G thurberi) are sARa Hara 13 (D)) 
M70 ywatead (G barbadense) + fai (Egyptian) pare 26 
mo fexfer (G hirsutum) smARaY soRy aor 26 
elfsyH ger (Hordeum vulgare) GH | 7 
Gio Wdew (H. jubatum) . Picterl-Ges vil gare! 
fretfearn faethe We Tar, 12 
(Nicotiana sylvestris) p 
- fo ehrveran (N. tomentosa) Ve Ta, 12 
- flo Rew (N. rustica) TC; 24 
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fio edey (N. tabacum) TFT 24 
fo argarenrdt (N. bigelovii) STN TATE, 24 
wea aRimer (Sorghum versicolor) TIEN SR 5 
Wo ase (S. bicolor) od 10 
Wo BehNVa (S. halepense) Git ara 20 
Ray aryEreyr Seer We 7 (A) 
(Triticum monococcum) (Eincorn wheat) 

feo efetsa (T. turgidum) aera wTe** I4 (AB) 
feo fearmdt (7. timophieevii) — —- 14 (AG) 
feo URETy (T. aestivum) yeu wWe** 21 (ABD) 


* ~ @ltsanl @ Wax fed 7a sax fora pl watiia Ged 81 

** wh aqiftra va veya we, ad ma: AB Vd ABD fra 
soRed eid @, waz: feo chisa wd feo vReam me Ud BI Test 
oe ara Vest gt Visi G STR (subspecies) A ATA] B 
wy F ford) wire & wa feo efeisa azsdl efiisn, fFo efRisa auio 
wan, ffo efeisa avo srgarna ane | fko cfisa va f8o GReaAq 
ria a we casei vrei &, vilibea hs 
ATA B= sstd GAH Vielict, GT Wigs: Ge BI WHT zB 

ferna D=feo eres (7 tauschii) 

yeqhra te a sofa fafa aie F gy erh— 

1. wa usa ffo AMaea o& BTA GI Gla wae wei 
Bist) VW WH] RIT VT | SA WHR V wa F) (AB) @ wr yor 
G agra re igo efefss (7. turgidun, 4x, AABB, 22 = 28) @ Seafa - 
ag eri 

2. aig 4 flo afefea ar WH fRo cieary (T tauschii) G Sal erm, 
foraet ura F, (ABD) & AR fer A feo wReaay ePEHD 6x, 
2n = 42) a) Geoft eg eri 

Wer 23. aggre w flrs 4 yecd wl Wasiga | 

Describe the-role of Polyploidy in Evolution. 

wr— aeyftrar a fera 4 ye 

‘(ROLE OF POLYPLOIDY IN EYOLUTION) 

TsqMar aecatda MH B Ter Hane Her ore (Organic 
evolution) @ afa Aecagel WaT (Mechanism) UR SVE S| Ge BEAT 
SSRIS Ce a Renae aree eee a Wp fees write 
wt Bqua agate a grea Al eon 8! wel a ae sega ay tea 


42 | yaa TRA yortt, dio W-vo (fa), age Wirex 


G wifad ear og snfoad 4 ofa aeqhia sus @) Wy &4 aeqforen 
ant df fapr a adfafea sare aRrer wonfa at cifeal a 
faora & | aRTan gonfa ao) ds feta siftai—aRrant wera (AA), 
aRial AEM (BB) va Ara snferRrr (CC) #1 sa Aa orf 4 
wipire wart wd uy ayaa b ERI Ao |RM (AABB), do Ta 
(AACC) at ao @itaret (BBCC) a ae adler (Allotetraploids) 
oneal ar flora gan 8 | scold Wart dat qaqa & ani sma 
waa, We, THN, sey, wars snife Ascayol wae HI fawra est ze 

aeqtren BI weal cami a sifterftd ae vil & cen afacaai A yA 
den weary wh) “Rafa asi & ula Ueaeiteta de oid) & Wed saa 
A dl Aa Wal Gl Ver Blal 8 sie a Sl Srqaherp falta aed & afew 
TSI h SRI G ded waa aw sad) Baka) ci wr waa fearg 
4 UM & GR SA G daa VU CaN a) HA G HRI WIT BI od 
8 | ORoaae sia PAPA seq S SRT G HF St vel & TI 
faora a) gfe G aiora &| ga Rae eae fe agg faa 4 
GTAP AM AIH Sl wR al wile > wa A wre Gel FI 

HET 24, eet ear ey ferfere | 

Write the Progeny Test. 

S127a1 

Ula Wien mh Uy 4 feta! 

To write about Progeny Test. . (CSJM, 2014) 

Saal al ara wr waa) wala @ vest @ one aw 
Fea Sa Wks Geol Hecia & (Evaluation of the worth of plants 
on the basis of performance of their progeny is known as progeny test) | 
Brahe Warm ar anftenre 18564 aga S faces 4 erpxarq (Sugarbeet) 
4H fea en) sa: aaa Warm faemRa gage Reed (Vilmorin 
isolation principle) aaa enka art Heer @! AenRa A werpa 
4 om fe Mi WH aan @ agar ada var w Ws ea & ww 2 fra 
ari Gl Aral siti Vic & cen Gaal Weafa FH al el at Arar alr arc. 
&, Ge o fora a at ae ate eit & eg waa waa 4 aw 
Mei A atte drt eh 8 sik Ge A oH, cen dere a feast oa dit eth 
& oie Srl wae i awa eh Sth 81 ere & fH UA A ait APT 
ret Wet A A ara A was eld ay fT fay ver at walt Bos 
Ba &1 se: tell an qeawd uy faeha A afore freren fe feet 
ao or aR yer Vea) wats a se aed A ag fe TT 
Ud &) el ORY & waa wai sansa weg. wera HI We 
aT SR Word a wets fa A wala Wer a coat far a 21 


Yaa Wiel Wort, do Ga-Rilo (pft), aqel Warex | 43 

Uf Wer & aera: a wry # 7 

(1) SR We @ Wor era a sr iat & aula we wet err z@ 
fe We aAsrrais & sera faarorrarst | 

(2) Wala. What wre vet @ fo ford caer w fora aaa fora 
VI & de arate wa GS aR G & aera area a arqafsra wa 
SX aaa al vidi wm Gey U, qaife adi aay wee eal & 
gwawy G SUNN Ge Va sq wa wie Ws se Wa WHat AE 
ela & I 

We 25.0 & YR A aeqfirn @ Aer wl wWasngal 

Describe the role of Polyploidy in the improvement of crops. 

oR wee & YI 4 agg ow Ae 
(ROLE OF POLYPLOIDY IN THE IMPROVEMENT OF CROPS) 
uel & YM & fed gayle way words GI YH dea Sl Feral 
cen fasts Sa wast eT en cen HicdRis ent saya Ga aA FH 
aH U asihtal ot wee @ gar S aeqfin U aSi-agi aren eff ag 
ofl ae deqfrar wee @ Ya 4 fase weraqet Re agi eg S1 aif 
Ub ERI Haat Fed als dei A sf Yr wera # war s aen Hiaa wa 
@ Tat Prd gy aeyftre sniie gfe B seal fire we ey eI fax A 
ee puch & weeqfha cen wagqtea ai Hf onitie gf 8 gala 
Fecrqe Re By el 

dRa waaggqtieal @ vara fat var } va S an sad aga 4 
siftie ween wT vet 81 Gaxd are viel A ge site waa aH ware 
aa Bak Wed & AM GAS AHR asl ie & (Saar aa wlea, 
1931) | ae & Wai F gea G safe Asrayel vareil GH Amt ae ud s 
oe faci, wel, dail Gr TS STH GA UR at teuell GS erewieraa 
Yea (Trifolium pratence) MX A YH YA BD SIT TS TA B, WY 
SUH Ue sl We Ge seo aor a Mei 4 a7 aie & ws srl gfe cen 
HA AST | PITCH GT BI AS ore TE Se B.A war Tey 
” el aden aed 8 oa alot aad 81 URaeTr a da ver G wad A 
gar o fert waaa fear ura 2 : 

(1) ya nie & feet ise ce at gare unfa A agar (Transfer 
ofa eevee character from one species to another)—ORd GNeeq erat Co 

Was Feral war wae A Yerx S fea waka sited oneal S wai 
ol ontcval 4 Wm Pleat sera sear HEaQEl ce a WIAA SEA 
we feral ferey Siren & | Stal et FART oafetal A Samet wea S ct eR Be: 
ara ater Br ge ear S oT A ow wut S aa qe oft A 
WAIRG wel et 1 aa: Gea Pari Gl wae aM arazaw ern 2 
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con aera Val onfsal woes F seenaa } ero o ad 81 Ww 
a MENT A UOT TH HAT Hl pry wT a gh Ph Ge Hela 
FTA Get 8) Gaerne, aaa Ase War a fad sia Malesia. 
Tofeaa BW Aras (Nicotiana tabacum) * wag ylra (Amphidiploid) 
frpifesirar ferqer QR YaraRa faa war 2 | 

(2) agaran a wera B uw ont B aga WV ae we. we 
aan onfa 4 weraraka fa on wae & cen for crfaal 4 een Seer 
Wa Ael ele & GAA Walisciias d err dar fea ond &1 saat 
TET SGT Gee We ae WIE a) fafa oiftal & Pan ent 
qeadla We Vast Ge A wanifSciias a yard &| Aedes en fad 
(1947) @ Usd @ fe We 4 aeqtta sen S qaqa how ae wy 
VIANA GT ANY Fe 4 WAARA Hea s vw ula A seer fea on 
weal &] ye one & yy vite at geet wife A wera Pet wh 
Ser Foot We Wo alk wheat breeding) Hel &| Garewmey ate 
ale Morte Agha Riewr eared a equ feo wad 4 Hw 
Uo aa WaRA GA Bed & al Balad eal unfeal 4, when 
GURU Hh Vl Ael HX Wal & diem va veo fefewa feat aen 
Ques RHA A UHV Grd aTeyerg GT HA VSIA | SA WHR 
UW voce epee wi sia efeas fea 4 wAARa ae B Tt 
Wed GIs et &, Gan Lewy wdctay S MI THe we 
Ued cami ml We F weraraka fa ui. aad &! 


aR wl wei ay vals (Gossypum anomalum, n= 13) ofa #1 
Tray fexyfex (G hirsutun, n= 26) & Wa wHanydea wert aE 
foal GT Mpa Fi WW vec WRAaa wales a RAAT srafRaa B 
UH PH Fy S Bex GRA PRE Hl ten gy we al uid fA 
Su Wolfscias (Amphidiploid, n= 26) @ Wer sarah den wera 
Tries feyen ol Very fen ot waa 21 de sh yar & APH 
viftal @ valfsciase OH) wera B aea-wh ware a aria onfeai 
amt ret eA unfe  aer IMT ewer we URNA wafastict 
fort urd at eI 

(3) agqfren ERI Uetel BH see ag onfsai Samat 1g $8 | fefeaia 
eas re Fe cet we HG Be Poh 8 
ui fe sear Feral fire ed 21 

Fee amet ees a ae Re 
SeaRad ste ete se: agua afte Aisa wg unt s 
aggre U Fea BW GRY WARY (Wide crosses) * Waa a) Gra = WS 

Tt ot DAA ager V feRmr sitkral G wearer fra ora 8 i a 
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ard We ue me wed & fo aeqftrar ay aera GY weell a wy 
wee det et oredl. onic frp ag & aan afta adrex onftat 
areata a &, Ud Wi dh SVG Sell A Vaal Ga Bata Asi Bl Tepe 
& faa Sa aren al sie ei | dea GV asnfrae a aei aw i wea e 
fe UE UY WOT wi woe alent wel By 
We 26. yee w ufta fal ane ? Faw Wray wt 
| ; (CSJM, 2016) 
wee fata at ar vie are Wa Bldl & 3k aM UH 
(selection cycle) Vm 8 ad 4 WRI Sl Ue @) ae ofS a axa wa 
aera ais rer fear wa es} 
1. W274 aq (First Year)—s74 ge OH Yel — (population) qu 
@g (50- 100) SAA Aas ae Nel ar aaa fear ara @1 sa Hel 4 
Yad UT (open pollination) et fa Gia & BX wea WM |S aia I 
Ser-srerl VHfact He feral Ve = | 
2. fata ad (Second Year)—aro fsa.7ey ute aie (ep 4 yee) 
Pate: 10-50 Wei Hl Uh aga SIE Vel Fi FA Wala Asai (progeny 
rows) oT Wen Fier fear arat & va Pare (inferior) bani wt GRAM 
(reject) PY fa Ve S| URIS GAA GaN FV Bas aeomss (pheno- 
type) Tel Gy (5-10) We a aaa fea Ga Bl waa fea a wal w 
dial HY atert-srerl Vafad we fea wr 8 | 
| 3. gaia af (Third Year)—factra ad a fear wi ya: feat orem 81 
yee B ufaa fafl @ zor (Merits of Ear to Row Method) 
. 1. ue fafa 4 wa aa UH (selection cycle) TH AY A WT Bl VW zs | 
2. ga fafa A awa wafs wlert (progeny test) GX sneaa vet F | 
oe: ae fat wae aa fale at amen afte garage edt | 
3. US sata Ure faa st 
yee U ufta fafa H eto (Demerits of Ear to Row Method) 
1. et feet ay well GT UETM (pollination) SAH Va ee Sai St 
BERT SURAT BIG Fil Re Sag PRS 
2.34 fafa 4 ays Was (mass ae oTasi sift Waa @ estar 
(skill) Sasa Slat S| 
Wea 27. waanal dae am & ? 
What is Germplasm Bank ? 
UK Aa aap 
(GERMPLASM BANK) 
fa waa Sit wd wad vat wan 4 Sie hoy 
ange: cer sg Wye Bh Ge eto ar ora wes EI aE 
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ashy STs ca ol sel Ga Site 4 sake wh sal & wit 
faepfeqai 1 (The sum total of hereditary material or genes present ina 
species is known as germplasm.) af@ far onft 8 wearer arfteaiz 
via sera fatten al fr wa wr oe waa wed aa wear oa 
wT Oe wr al va fasia oft a wea aH, oA GH sia fava 
WE (World collection) ea Bl FU ae VU Gea uefa wfa 
Feel ool ferga al ariereeier pres sTqaterey wet Te Weare viTeh eat 
(Wild relatives) @I Sffaaq staxen 4 Vue war.2@1 uve wdfafea & fH 
siryaftres fafaeren Q urea wor wl one & cen alder ¥ ae erga 
fafara area wort & ford aiff Saari) cen aiff sragam ert | fart 
OYA Gl Gtaaal Gaal fafad fas, farei (Strains), agai ste wafteai 
OU F Bel B| sa: SA al fread wer a) css 4 faenfera 
fea ara g— | 

(1) @3f} feex4 (Land races), 

(2) ¥xTil fe (Obsolete varieties), 

(3) efta worfsal (Varieties in cultivation). 

(4) Wort sa (Breeding lines), G2 Gite! USA Va Ba sae 
Fae] (Wild forms and is wild relatives) | 

wi ae ae yer UeY fe thal } fora a pfira wal & ay 
Vel Gis GB wa Bad Gert UY A sna w Hida wai a aie 
(fea) gon & den aed-w We srqary wa sors es S TH ane za A 
pfirea + el aq afar A Ha snafrep wai wr sift onfia vera 
am 4 wear eh 

We 28. Ha: Wor Blorelsal BD) Wasnsal 

Describe the Inbreeding depression. 

Sa «- UL Silo GA: SI: Wo BIT 

(HETEROSIS AND INBREEDING DEPRESSION) 

argdkia: free waad cafeqal (Individuals) 4 WA aM WH 
l Sd: MOA Ged & ae anqafrera: sera aa A WA aT 
UP ch far afe: wor (Out breeding) Heel) & 3rd: Wor Biles 
Ta WHY AG VH-ger wl dlp faut fad & sie wa fort ofa 4 
STH U alg ve far Vl & a gaat +f Aad wa S Vlei 81 Sea: WOT 
U afe waa F |e semi a afreafaa 4 ah ed & a) SS ara: Worsa 
Shore aera SrA: WOT era HES S| UE Aen aT wh GRUNT fd 
Pee A aa wut wal H Wer Baad 4 amar a et 7 
Wed S| sea: worst aia F eg ah at afar (Out brcesiine) ® 
aT PX U gy fa wT waa 8) Tae alot ae set: ToT EN 
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Wiel GRP UR: Ga cai GV ara Gre ¢ GT fart afea al araraes F 

iefageren ffaa wea & aan are Weal 4A waraiee are a faa 
Od 81 FA WHR OU Set: Worta H GPR aepHean 4 antl ah wy gfe 
afauorrt & ere Bl ome B1 ora: Wor BRT wr Mer eT WARTS 
4 gfe (Increase in homozygosity) G@ AF Glcil & GY WHEY Bist aT 
Mea Weed hae watera facagraste (Heterozygosity per se) UW wel 
Bla & | 

ded U Wea GS Teri 4 scala WH site Vel & ten Sr scars 
Sr: WS Ba Bla 8) sa: Fea Urals Gre G Sl sia aeufra ar: 
Wo SRI Se UY BGT GS HRA GH Ga Hr H fea Wasa We z | 
wre RaAEX (1761-66) 1 WHX Sat H Gael 4 Gl Asta] eg eda fs 
e—(1) Wax sla Gaal ar arqafere fase Ge PRR eel & ae VN-oRy 
wal wl srqara fara aed] & Wax set A aed uel & (The 
vigour of a hybrid is related to the degree of genctic dissimilarity of its 
parent) G2i (2) Wax site wm faara 4 fae Ferd Bal & (Hybrid vigour 
is of particular significance in evolution.) . 

Te 29. Gay sitet GI waa BIR A soa fafa 

Write the utilization of heterosis in crop improvement. 

SR WH slot HI SIA YR 4 

(UTILIZATION OF HETEROSIS IN CROP IMPROVEMENT) 

Ie GUN Hl WAV VRRA- gal &, He GV Wel HT sven sia 
afta Saat UG Heal | Heel Hl afi VIG deri Bl Wa Brat ae 
Ce faa wel wara Vt Us Wax sot HT VIAN Ge H 81 weg anf 
dH Hdl YS UNG Pasi A sie YH-<] TANIA Heel A vl Tax 
sist ar wT wera e wat BI 

URI wal AH Wx silo 
(HETEROSIS IN CROSS POLLINATED CROPS) 

TRI well A YT H Waa War Ao Gores GS aya el & 
aa sari BV asa wa ad F gala War Do wos fat 1 awa eI 
qel MR & fH tax ska @ yam V aha ala ae aod 
wal Fe RST eI 
Aap A WUpy sitet 

‘ giome sist or aR ates Soe ART A Pea en 8 den aaa 
ae @ f waar Fora Wai AW UHad VA He aay Huei A Wax sisi 
' OI AA Vor HI Yen facil 81 Aan A St Wax sr Bua Gen War 
dit Ucred Sah fer a ffera gan s al ora wee 4 A war 
SOD ay Sa F1 ter stat waa & fa see 4 Preafeftaa art 

ol fiera gen é : 
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(i) aga Wha Garren FG vfesa deal a waa (Selection of 
desirable plants from open-pollinated population) | 
(ii) wat faa my deal aw fie 5-6 Weal aa warm wea 
| SraUST AsPH] I fHRI (Development of homozygous 
inbred lines by selfing’selected plants continuously for 5 to 6 generations) | 
(iii) SeNfea saws dewpal al Warr axa wr Wert wear 
(Testing the combining ability of the developed inbred lines) | 
(iv) Vel WHY aol HI Bees (Production of single crossed 
seed)| 
(v) feta dor wr SeaTas (Production of double cross ae | 
Wes 30. Fahl FH Wor HI Ae Gea difsigl 
Give major breeding objectives in Maize. — 
GRA Bera (Breeding Objectives) 7 
saat (Yield)—aamh 4 Gaol G@ FEI Yea (Component) aay 
Preafeitaa ett € : (1) yee wr sara, (2) ufa yer ari HI Hani at 
Gea, (3) ut Hae A ai BH Been, (4) ari wr sia, aen (5) ula 
Wea Yel Hl WEN!) Aah Hl uf Vs So 180 Hac ula eaeay a 
suey a site el aad 81 : 
Myer (Adaptation\—2yaert wl waita ae aa WY HaIM 
Sane Yea Hl statel, amg wd year Gwen aon Har wave 
STyieaT | | 
Uc feat (Lodging Resistance)—3re8 Fratea @ ford we aera 
VON S fe Mei a Gas A Bl serat dal ce Fel; SV Gas Widen Hel Gay 
| 
wT wea (Disease Resistance) —"a P ETT wt frafertaa 
) B: Fol, TA Vd Acel Aes (Rot), wi eWhefat (Leaf blight). 9°f fer! (Leaf 
spot), Fgultet sifhtiet (Downy mildew) Yd Arete aged (Mosaic virus) | 
‘mle ‘iflat (Insect Resistance)—aRa 4 eal Bah (Stalk borer) 
Ah HI Wy Fei} Ble (Insect pest) & | 
rad (Quality)—aea 4 fie (Flint) AaeT se (Dent) 44h A 
gen 4 site wag fee oie 8) Hab GY WE Waa (Nutritional 
quality) 4 yer & +t wars fa mys) vga (Zein) Aad oT wae ret 
ATSR (Seed storage) WE Bla &;. SAA ass (Lysine) va fESTHA 
(Tryptophan) @} =a etd & 1 3770-2 (Opaque-2, O>) IA HI GIANT 
sage ETT fares fee far eT Bl AGE (Sweet) a wate 
Weal (Sugary types) 2M ‘eel! AaepT (Popcorn) at fereal ar wt faara 
AST & 1 AUX Ag] Wax | (Sweet Maize Hybrid No. 1) Fah HI YH 
Wha UHx fora 21 


, 
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We 31. 2c aa ze ? 7 
What is Heterosis ? sean 2011) 
sae —uNM (Definition) sre wae BP , tear ay arfltas sirarquiar 


‘Hl Uh< silo Hed z! 


(The increased vigour of F; over its parents is known as heterosis.) 
wa 2 fara onftai a der wear GT sft sop tax 
BUT Ble & di GA WH sist ped FI 
“The increased vigour produced by crossing two different strains is 
known as heterosis.” 
Vex sito fA VaR GR Bl Gad E— 
1. F,) or aot fet i ore SG sitorgei erat 
2.F) Ol Gil sel & AeA (Mean or average) U SlsTyT BMT | 
3.F) a aalaa cata UY strorguy er | 
> Fy Ga @ eri otal @ Her a wala a 
Sl WHY sot Hed Fl Wines wa A we cya ert 2 
“The increased vigour of F; over the mean of the paren or over the 
better parent is called heterosis.” 
WA 32. Han Bly Vital ar ava aif 
Give the floral biology of Maize. 
wae Aer al orf fsa (Genus-Zea) & G21 Te yeh at wT 
2| frat wore 4 daa wae oaifa 257 (Species-mays) Ss! fori aa el 
afd qe 81 sual yea HAA Wea 2n = 208 cet safer, 
n=108| 
sae) a wie wali gonfadi e— 
(i) RUMHH (Tripsacum)—WTTA 
(ii) yee (Euchlaena)—fesaiitret 
HaB aN Safa @ fava 4 fafl=1 arora 3 | ge a TE 
Setar a anda waar cls art (Pod com)’ GM VG Sri (Pep corn) THe 
ay ot) arr W esa (Exotic) Mel OS army GS aN TH aw 
(Indigenous) fee VY Waw aA we AAA ani Gard gl! Fz 
wer aon fesird @ orien S sia aia Wawi (Introgressive 


hybridization) @ Aa o wae wader aiiea Fa 4 yaa w 


fart veri wr fares Eon fae, Afra Haw d Squa aT fedly ox 
BST | 
Wokma Wor (Generic characters) | 
1. Wo Fei. (Prop roots) WA A Sax al ad wrsai S Froeni &1 
2. SyaferMA (Monoecious) | 
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3. Rreetter fatter aioe vd wa & or aa B feed! ved @1 
4. AX YHA Fes (Panicle) A Ace (Tassal) TA ae Bia waka 
Bd eI 
5. Aral YHA Feet (Cob or ear) Wi G AeA FH Gert Va | ae 
fraal & fat Veal 8 | . 


[ Stigma 






— en, 
a 


\ 


¥ Lear | Lsiyie 






: 1 
e eT 
Spathe eis ety (Ovary 
30 ne X ) 
“St ‘ Ww 
O Flower 


' « Pistillate Inflorescence 


, faa : Zea mays (Maize) 
6. carsfiat Are Bat aX ordad ufadal 4 farnd ved 31 
7. oferer aah fies (Silk, *> sa A SaRea ach & a fH WH ae 
Me B alex fact wird! BI | 
Weq 33. Hora @ fara wl AASTSa | 
Describe the origin of Cotton. , 
VuUY—Hya HI fasra (Origin ‘of Cotton)—saydts Baa 
(Gossypium hirsutum; 2n= 4x = 52) We Fe Srafeyfira (Amphidiploid) 
81 Oi. shia H GIA (Old world cotton) 4 aI yeal H 13 FA 
(Pairs) 8a &, Safe smRaa ware 4 smenpa Bre wieyal @ 13 gH eld 
81 wa gar a more 4 13 wie wd 13 TS (Ha 26) PRE aH WA 
vid & | deat (J. O. Bisley) 3 sARaaA SIMA (Gossypium raimondii; 20 — 
= 2x = 26) oI Oe ghia at Hara (Gossypium herbaceum; 2n = 2x = 
26) @ ara Gae fora she wrt F, Wales yore wT eM SB ETA! HS 
Saag Ha sas wt) seer aA sha a Gora H Bet Wee © 
_ fear en oh aR (Fertile) doy wr gon fr Sa aa at gfe Mie 
fee at gira al aggre wore areata eer (G hirsutum) weak 
YATHT A Fe fear wile ahd mhitad eth (G. herbaceum, | 
2n> °5) Tea wo Mifsarg (G raimondii; 2n=26) 8 BE er! 


CE EIEIEE'~5rr 
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Describe the evolution of Amphidiploid Brassica species. 
sax—suafaqitra afar wats, @ faera (Evolution of 
Amphidiploid Brassica species) —ARTaT at ar fata aaa Vas 
> Std A Wa (Hybridization) G a4 uate gra (Amphidiploid) Sate 
an weafa e¢ & fa armers | (Nagaharu U) 4 1935 go 4 ye ya & 
wy 4 afar on, feral y frat (U's triangle) Get iret @ 1 is fegrera 
(Diploid) Fae BRisi—aAtar ABU (Brassica nigra; 2n = 2x = 16), 
sRIGl PORA (Brassica compestr ies; 2n= 2x =20) dat aRial AeA 
(Brassica oleracea; 2n= 2x = 18) 6 | Stafeqera ata ara (Brassica 
juncea; 2n = 4x = 36) @ Geta #o AISil (B. nigra) Ta do Parcd @ 
Uae B, Pree A077 (B. napus; 2n= 4x = 38) BI Ska xo srerehAyar 
wd do HORT GS Gort G wd ser GiAeT (B. carinata; 2n = 4x = 
34) Hl SUF fo TEU Vd Ho SeRRa G CHM S ae ree fey 
We 8) sa ver sears wh) sxagihta after weit wadgitra 
(Allotetraploid) & aie wi wrafegrtral a feqta 8 dsr. ar 
pra Uzi A fal wl THT! 
Te 35. ued F worst } ye vers ig : 
Give the major objectiv es of breeding.in Mustard. - 
(CSJM, 2011; BRAL, 2017) 
. BAST at (Yield) 491 db wy veo aa Prafesa ad é : 
(1) ofe wien orefte va fees wrens 73) Yen, (2) uf wie Pofsean 
(Siliquae = wferal) @t We, (G) ufa fafeeat dra St wen aay (4) 
1,000 dict BI ARI + 
raat (Quality}—TFS TAT Tai 1 Rreafatera aa & : Ga Wa 
sia, Pra, geaftre aot (Erucid acid)-3it Ya FF raeiferirate (Gluco- 
ainolate) SI | 2 ‘spy gafte se vd YET taanaleie agai ST 
faesra eat Was | | 
Wn Afar (Disease Resistance) — AVP CRIT F WAT YM Prerfertact 
@ : YQxifer onal (Downy mildew), seciar Srie (Aitemaria blight) 
nA fee (White rust); S44 8 sieeiRar Wri Was ae UGAN 
SI 
. wre Viferar (Insect Resistanve)—Uits Rat wa as al ay 
Wr asi ae 81 Afha ga ste @ iad Wen a Ba sucial Ael.s1 
- ‘WeG weg (Plant Type)—ded wire (Compact branching) aTet Wes 
WOT Ties ete z | 
* Hervy wife RShattering Resistance)—as frat ai Sarr a 
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Ruftran fawRa era &, a fe sraie-fra &) aie wae an a fake 
BA Ae asa sels adele ed) | 

We 36. Ger UA P Shot Gores BH Wasnsa 

Describe the Seed Production of Hybrid Rice. 

Ta UHprx UA w dw veres 

(SEED PRODUCTION OF HYBRID RICE) 

UA wl Wax diol Satan Gaal a fara vd Guar wduers wa 
Hue gon 81 a FN ga fen A or A ee 8) da aA a AT 
sed srqdre arama aX aaa GI saa Hea fat ora z. 
forte fort ax dea aespH (A), AqRaH (B), AM WMA AspA (R) I 
Madea Sl & 1 Wartra Wax dio Gearas @ fora ae deq derma (A) 
@) Arar fora ae Get 7 (Yellow tag) AT Bl & AM Wea FWA 
(R) BI AX Ga GS Vs A fora we el CT aM Ble & yam far oa 
e | | 

(1) da cen AR Varah sravaed—an oT diol Seared GA Bail 
§ fear wren afead, set yea faery Gea UT aa SH WAT Spey AAA 
| AA Hl Bieta AGAMA 24-28 So aan aoifaa seal 70-80 fara eri 
area | ft six Wa & Aart A 8-109 Go U sir ael ern afea ae 
ar ey Rerh apa ATA S sere eray, aR aR an aor 
eae, Gas, wT cen Pa & fed soRe 81 si: wee oI gfe 
Ore SA WH WATT few wT ATE, fora aA b Wag aa 
MA Bl Yo BI VWI 
, (2) da wT TaA_Va 7 Vow I Hei G aaa a, yal ae 
q Qa Wade @ den wel fara HI vlad aan a) 

(3) AFH H AT Va BY AH] H seme dot vores 
fort dist wee & Va at AI 200 Arex cen wala wax dot Sera 
fed 100 Htex er area) ; 

(4) a8 dar ae a ofa del a ort asa az: 
CUR) Gra War Vlad Ar F wre wd view ford, Pw wax ae 
serge are urd ef ae | ae A garg or waa tan wa oT foe HUT 
4 WH ula Wag aw ei 

(5) Wars ora the 20-25 for A a oY at dos a SH aA! 
Pane Asie ania eee Acad Mtoe as cet 
St 10-15 Pho WA on Wed @, Afra ae Oe @ fae alae DA (10 
WHlo x 10 Wo) Rar Gt WHat 81 vs WHA Ue a they ol oI EI 
viega a feen ay at feen & ata wh ond & ras WRIT 
SIE EI AG | eel SS es 6 se 2: $.RET TM 
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upd & fori ferd drt at area mat: 10a 25 faruto aut 104 30 farm 
wea GT BI 

(6) Sdra—tlgeH aed Hl Are Yar wile +i ave Palka wT one 
@1 150 fimo Aa0r, 60 fmto wieniea ae 50 farmio aera ula Bacay 
Yai & | 

(7) Wat Waeu—Rog & quay fea seal Ras geil aed! ue aa 
ay fied uri G ay Ss A a Hl UA S WI AA SH) Saad Ael Vc | 
Ga & WAT Aa ae ux fea Fa 4.Uri AMX Ue 4 Meret Sal 
aed | Wa SRA BAVA A pel aA GI Weal FI | 

(8) Set al we Waa SAIN sits waa aw Ped vw, sad 
faa AR AG GY Alel AG H Wadice Gaga! HI wie vi yar (3 
fasta Ure) ot fesara Hea ys 2-3 fA Teel HX VI Wha & a 
Va FU GA ad GA A Hw Qi Hi TI Uae = : 

(9) are arM—alfrema ax dea far 4 afer a arm 
1/3 APT Fert cit UV Bex Xe Vila S! Ha: WI aiefl Wer on a, gaH 
ford arferat free 8 2-3 fe yd Gat (ger cit ufea) aftal a1 sme 
UM He site am ore fea. wren 8 | forafere ara ar festa (50 Ho/ko) 
dA aX aie Be (10 Mo, 20 Wo 20 Mo) HAM: AA staxensil. (5%, 10% 4 
30% aren fraett) ax Hea U aft WN) arferal arex Prema sil & 1 Yas @ 
WAT WIR sre al ufeaal 4 arferal @ Hux G 30-30 fae G arax 
Oe oe aR VaN aay sera ws FAA GS warm 4 ge sil &1 

(10) saifea den Fepra—fhrs ae Ward We Gs B a a 
Gort db WAG AT aa Aral Gwe al ufaal S Pare aie 1 det wae 
ay fadal Bam faaenl pl fare silat & | 

(1) pert—aat ores am) Gaal a wes 8 Yd ax ww a 
Ufa wi were GY oh Tiel 8, forme Tifa Mew wer Aa A ve | 

Ua @ Gar dit a vorad wart wafad ae eeq fae (Photo- 
sensitive genetic male sterile lines) @1 BIarT Hew A fHal GM. Gd z, 
fre RA as urea fea cease a ort aed @1 AR dea daa CS 
a Prot Ge Vasa ST WaT GAS AGH HA Gl God s 1 

WA 37. aa Beaver @ fa Wed Words w) WAsnsa 

Describe the breeding for salt tolerance. 

GIN axenic a fers wort (Breeding for saline conditions)\— 
aaa 4 MINT (Moderate) ca Bestar alc & aha aavia yAai A 
Sul Vil Ht Get & toast sikaa Gao ded Ha ele & ata: sacha: 
ores fed afte waa ey aeh fest S coma a acts 
ee eae ee 
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ua aiai—ariex, fre, dere, Vara, AAR, WIT | 

Hra—Aereh, aefeen-1 seat Bie AST, ferefaey wedi 

AERTS —IARNC, Heal | 

aftcrrs—PUR—1 

ry WeVI—MCM—1, MCM—2 

CRRI G2 Gury sean Gal uy Veil fei wr ala sao ey Aer 
Fret eh ee Meee crear a Me Pret rote et en arbed ae 
wel 8 | Ug, THAR wT sikePSKHA S. R. farsa aT H. Y. V. (High Yieldin: 
Varieties) WU IR 8, Tho genfe S ae. dpe fea wa #1 S.R.R.S 
éft (Saline Rice Research Station Canning) 4 3a WER & Wee = 
IR. 20, IR. 24, IR. 2153—4 gene st woes aa (Lines) oI Ta 
fea WM S| sa ce Biesy fat ox sift ae ware saad 
OTR US A Vad GS GA at His aey fat 7a eI 

Wea 38. Ya VHA A anger fin a wasnga 

Describe the Genetic Variation in Pure Lines. 

BR Ya dial A snare faim 

_ (GEDETIC VARIATION IN PURE LINES) 
fasts, Saal arafere Rema (Genetic stability), weft GIFT & 
AIA GM Bas bed Waa wl Braerh anfe ae fiz ei &1 ww Ya 
aise 4 wre: fa dis Gai G orgqafire fata seas Bt Wad! Be 
*. (at) Aifaas Aster ART (Mechanical mixture) —Wyal Belg (Combin: 

harvesting) dem dha wife GiHect (Seed cleaning equipment) onfe 
Alten Fai PRI Mery ea a1 Rad afiRad wa Gai A aaa < 
sera afta WA VY e] Gao Hl UMS Geil SF A Wplay ug F 
He VA aH & Ved & fray A fray el waa s) 

(a) Sarita ari (Mutations) —71 waa 4 orasferes wy < 
 saRadT eld led § sie ailfe voRada wrt ea & aq wad F 
faze deipay 7 reer er | 


_ & Sree Reaxat (Genetic stability) anf fer ater 
ser feat 4 7-H etd 31 oe ei qed eal cw Raz ved? 3 aR 
ago 4% aga vir freer vd eed BI 


(&) WR ERI eta ON) Ta aI ay CINTA wail F 
APATaH SAHA B 


We SRA TA BI gure (Improvement by Pure Line Selection) 
ON A gs 8 seed Bah oe Ye dems wer era Gaal | 


7 


EE 
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YIN b wast wel &; GRI—easi, was srrprsed, wae), Tester} 
aa pA Ue vel UX % Page treet el w lode fact War ahs 


5 I b J ; 


* 6, 10 ea PAR (Co2); arate (P. T. 248 and 2229, M. C. 105 and 292) 


wf, (Co. 1, 2,4, A K. P. 5, 7) | 
suviad & aftftad we ai, NP 4, NP 6, NP 12, Pb 9D, K 13K 54,K 
67 dat K 68, anfe; Hel H A.W. HG 8, T 18 den K. T. B. 23 4 KTP 


6-24 anf& cen Aa at T.B. 1 fei ah ge dema aaa ert Proreit we & 


We 39.4 ae Woe ons a& wes a fearfeac 

Write the composition of Self and Cross-pollinated Populations. 

TR TM WRI GARNISH HT WTSA 

COM OF SELF AND CROSS-POLLINATED 
POPULATIONS) 


fort i ured varia ot feoxit fsa wade (Mixed popuiation) 4 
IT OT UR Ae ae H fort wet wl agai apia a1 sa 
Maa Sle & Alles LAG Are WY Wageacit (Homozygous) ed z 
aT WONT, Atel FETAyAGH (Heterozygous) | IRM aet Gel Wa_rash 
suferd ea & fi (1) wageash vist Za (AA or aa) REM SB WABAsH 
al Yed &, (2) fasagrrs vim A (Aa) aoe) B fasaarach cen 
VAS Wel aay GN A GIA Gea 8) Waar VY uela ad 4 
fagapAa Tepe snefl St ond FI 

wre ¢ fh ey Ik TAR war S fasaqeash Wel or sqara 
FE PA BI Ue & cen Va Rea WH snd) & Wa wade wars 
GU PAA St oie Ss wg afi A Veiaa wa S (Theoretically) We 
WA Auc (Complete homozygosity) Fel St ad S1 wa: 8-10 Heal 
TH TNA UT SV WAS AGS et ard F | 

area A RERTM ae AB ae wage agar wl 
(Homozygous genotypes) @1 tH FAs slat F 1] MANE Are) WAqrAuil 
orden 4 fasayrreh we at wer S sera et Wad F— 

" (1) reper aRaRroy giet ae (2) saad (Mutation) srt | 

Wreplae WITT ate! Haat! A ula WS FH aKa GS awe  as- 
ag arqakie wal & srr S uel den safle fasaquret era 21 
TREN det Hac A Wa: CART M ged: Sl HA Bla & six wa aw 
Term pt frafaa asi fear uret & cd ae Gaar His Ald sel elem z 


tar wa wal F wm wes BS ait (Vigour) dem Seas 
ie ea Sl Ud 2 | 
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Ww 40. ote Vira wor FH Waray ferfery 


Write the Problems in Insect Resistance Breeding. 


RR ole wie worms 4 way 

(PROBLEMS IN INSECT RESISTANCE BREEDING) 

(1) @i-aa va oe w@ fed UMA wera wey uy far ara ale 
e fort mifeet (Susceptibility) Weal A Seay Vl ard) 2 | 
(2) He Vide wor are FH Hoy way wa wa ca 81 we aR 
Ty ana onfe @ wee sei wa day A ae ae aa usd ZI 

(3) ms ae Ver ahs Viaeh onfaai A A vase era F1 WA Veh 
os a1 anfi-arfl scarel } WT uy a) Gerd WA VSI H GRU, UR 
fora area USTs a aaa wfeas wa waco and fi 

(4) ale Vike wer TG WRG, Galen, ai vd Waa cs Aes 
cafes ae Hlre Vie Worry H) HMAC sraTPATT F | | 

soeferdi—area wi esi F wre Del} Woras ue Ga Wal Yer = Six 
ae Vet feet faa ai | Wag wea saRat (USA) 4 tes I 25 
feel sia wah, Gl a) fees ‘fac’ eet aa Veh: Veron al ‘HRY 
C2 Also va Aer H) fs farier venom utbs Vet 1 

aMraay 4 faafia Hara m! G-227, DS 1, LD 327, MCU 7, H 777, 
Lh 900, LR 516, eifea sneer, safer anfe feet aoa wen afeoy S| 
SIRT. et B 1001, SRT-1 Gear 2, , DHY 286, PKV HY 2 anfe fae 
URS Ve S| 

Wea 41. URere wie az ? 

What is Synthetic Varieties ?. . 

i: a wRere wie ur fire 

, (SYNTHETIC VARIETIES) | 

PERG Weel A YE we ered Bert: Wax site a Ga fave 
UHTAT-S | ORG Wee Stor HI ree Sat wer feel G wo Ft waa sa 
wee 4 St fea at ween & fey a oY TERT BHT WRT Sto aT 
- SUE ana 8 ged GA Ew FH fee GT waa #; oha.--sapy F aseray 
Re aiRret sear arqaftres Avaeze (Cytoplasmic genetic male 
Sterility) 81 Urq aa cea was F frat wae dei a 
SUH APSA YX (Commercial scale) 4X HRA BT a Wa Hel S sa 
aed ste HSM Brat | ant: VA Hus A Max sii wT Baa Uae 
Hl Beat aa Peel BS wo A fen one 21 naw FW Ga wai Ww 
WTS fel, Tax Reet ar enter siferar sua poe Ce 
Peel St waa, waasy uz HEI OCT IESE UL ad ea 
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(2) Sel D) Greta Were area EVs Sika Bla & aaifas WY Wal 
UX Tee aH) san Wier fees] A ail SIqat se fafqucat at a 
abe ayer etd (Adaptability) sif@ TH Vail & ae (3) srel We Aap 
a wy aa Fame sid 1 
eee feral @ GNA Hl Yea Por ae May (1919) 7 fear a— 
“uaPore fen, araitda waa wl OT feet eid & Gi we ca afta 
Ware arg are Srgahties wal A wel es Veer eee aval Sie © 
AM We FY WARM ARI AAT We Vad V1" Vikers faa w Maa 
tq for ordre wai a UIs wee S I Sa: WoT GwH, Has, Fu 
Gay WY Baa Se UHR Hl Wad AA el Paci si fats area ae eich - 
wifaa edt & cet oral afaer A awh Ht ag waa few aa & fea 
WAT TA Vea SI 
ues Peel a vasa ai wnfta ae aTA WIKGs {Factors affecting 
the performance of synthetic varieties) 
Ue Wax (Fy Wei VT sa WPM Et Vt Fo Wai a fai a 
Gem A Vaaet (Superiority or hybrid vigour) F, GI HGet sel (1/2) © 
saa wy BW one & six afe et G afte fia fart wax (Rate) @ 
wearss AAMT cd ze oft Fa Siete ot Mal oasis Sa Fy) St 3a 
113 TWAS eek Wn GA Bl Wiel & aM estar Pe b STAN are 
deal (Generations) 4 Geax .sitei A BiG Bal S) SA Su GW Wares 
Wise (1922) 4 Uene-2 Hl GI HI SPAM cH @ fa vs ys fear a 
fA var U &— 
Syn = Syn, — [Syn — (Syng)/N] 
“crates, Synz = URae-2 GT SHAG SIS | 
Syn) = wh WHat TaN) BA sie OTe | | 
Syng = Gel @ SERA A Sr Mul et Shara Tas! 
N = GH! & omer fa ahve wit A den 
wa: We ike Reel a gest MT aeal UR PRI erm— 
—L.weaPad fa arate woh et wet 
2.34 andre wal a sikva wees | 
3.345 orate wal UY sai wh wera Gani of sre yesh 
wa: ful Gore fea at Ga Ts war V aH Waa S—tH) fo. 
QUA wl wen Terex, (a) Fy WH Hi ies TaN worax cen G&) 
Gis Gl SUG TSHK | Teel THR a VIC agit 4 ye afeang te & fe 
6 SG Wear. qr UW sq aqedl € Ud Wan alte don ani UW TA 
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HA B dh & waif Mai ay ween werd GF) W sie vost wa BA 
and 81 aa: Pet fafa sete fost al oa qerpe were wy woot 
deri Sart 81S; dam VQ vers Wave alle wa ara: word) V 
sy Borel B safe woo edi. &, aaifey wre src: word BS) aespat 
a) soa sitar etc é | } . 

UR fea ws WaT aR Hl well, Ua, Waxy, Aap, ART, 
a BS ay ua wee A Ye dH ford fora siren zs | 

Wea 42. seawora @ vara fees 

_ Write the effects of Inbreeding. (CSJM, 2011) 
co SMa D WAT 
(EFFECTS OF INBREEDING) 

1. orator G Wel or sic Ovicoun) Se ane Se are WY wrache 
q wie sl Ud eI 

2. rao UV Visi a) Ota ae He oie & fora cel F aga 
OH aot Gt &, TAH! Bye (Maintenance) oe wt yaoi Ve & | 

3. HAUSA GY BldH (Lethal) I seraeH (Sublethal) asm are 
Wel Vers ela = 

4. Tao AY WAq Aca omenvecsity) WY gfe el 8 en 

Wen Wel 4 50% Fe Uni 81 Haci 7-8 Heal A raha 
OM W 99% S alte Magee st urd @, forad are. feet wh vac 
Wed dala 4 geq wa fafaacn (Variation) wet od 81 ga SISA BT 
; STAI SPH (Inbred lines) Bed & | 

5. aor A wate os Gere afte at areal 4 fe ont 
e1 a ces fats sis wedi & orn es cermedi ach er S HRT 
Wak HI WAX (Population variation) PH TS Ve BI - 

, 6. SET & SU ES wal A wes A aA awh a ant 2 
atk ue a) anita yaa oeftia wd uRTta weet AF ue sens ae 
uel wit &1 ae |e wei A srtmat7T Y siiot F Gro (Vigour and 
yield) 4 dea oA a ae WN HA Ae Vl 31 

Wea 43. pap- daa al lara ferferc 

Write the limitations of Clonal selection. 

TAN pup AI pl wa 

(LIMITATIONS OF CLONAL SEGECTION) 

1.7 fafa sat Se 4 aepef.--aap wa A daa vec 
suftera gaa iO waa Pom on Tarn & aen ats ah gee ras a 
Tel at GT Pad S| ae oy aA Ge SearT HT aE SG wee fore 
SARATT HAA THT GT WERT eA TIT | 
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2. A Wr St (Low multiplication.ratio) Hae Fa 4 WA 
al aati fata eri & prey up ape Fuca al mac va Ma Bean 
al Saat GT I Ma ev viet cif ort F igik qed ste Uae 
GU H BW Wad z I 

3. ue fala Gaal ariofia aes are wae HB WaT wl GT Wah 


~ 
7 


6 | 

me 44. ea ot gor uifean a quia aiferel 

Give the floral biology of Wheat. (CSJM, 2011) 

Var —7q vifaat Floral biology)}—é. & garg } 2-2'/, AeA ae 
ga ay Be el one S1 waa ved Gea A Pra ae oS aaa A 
eager F sey eel & | fee Gay eral aw aed oon 8) GTA 
i. fal 2-5 fet tH del 8) uel Lagoa A seNe SI GX HT YT 
Yect fer Sl Sah ae HA WY Hox & yw feed &1 BAe: wes 
site Weld Way. 8-10 aot SH AEG Sie SA a Rac cifsagei 
ehlfa ux Pay sat 81 GS & er S wag cisega aera S aA 
GAR el AM Hel Val 8) Wass ci aie Ufo six qufaa wa 
Gd 81 FS ATA se aver Rat ved & 

wea 45. Goals @ yor wags » 

Describe the merits of Bulk method. 

Gar—Yyorae F yr (Merits of Bulk method)—1. ae fa axa, 
qhnsap six wa wile 3] 

2. Disease resistance Scaie ceti & feri Bulk generations 4 Artifi cial 
selection frat Si Barat | TaH wey B, rd ae 3 fers Ufa araraet 
fart ae > Population * Bulk & BI A GTAl Vl Waa FI 

3. hada Su fal 4 Natural selection BI GT Terai VI Waal eI 
gua fey F20-F30 dH Population S Bulk ¥ Saray Team FI 

4. Bulk generations 4 Breeder I ors fasts aA six waa aét SAT 
Usd oI | 

(5. aracn Ras way wr st Hel SEN. usar 21 

6. Hela emi, Ge wedl cE, as diet gee, @ fa Bulk 
generations ¥ 4! Selection fear aT Weal | 


dhe aartta wer 
. 1 (LONG ANSWER TYPE QUESTIONS) 
‘wen i. Reafftra ox dierr Regi Rue : 

(i) Wx sae ow Ae versa 

(ii) TERI at AKA Gere 
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(iii) WHY AGNI a dha Vanes 

(iv) Hara wT ato Veores 

(v) War Ho w shot vores 
Write short notes on the following 7 


(i) Seed Production of Hybrid Sorghum (CSJM, 2015) 
(ii) Seed Production of Bajara (CS.JM, 2015) 
(iii) Seed Production of UWybrid Bajara | (CSJM, 2015) 


(iv) Seed Production of Cotton 
(v) Seed Production of Hybrid Cotton 
. SP) (| 

Sua FW dol @ Uoned HI Wasnsa| 

Explain the Hybrid seed production in Cotton. 

Bu-— (i) WHY VaR a dot versa 

(SEED PRODUCTION OF ITYBRID SORGHUM): 

Wa SAX or det Ves sia a alfamel a TAT HT 
saa axe fear ore &! waft drat verre A Arata (Male sterile) 
ash: (A) GA WenRenuH (Restorer) GFA (R) HY sazaHen edt 2 
WARN AHA GA Bae GHA Hi. Ged 8, Gi area fata 
(Strain) 8 Weer GL GAA Ga: OT ACT. SI HX Se BI sega 
TAURI aA Dl AY GAH H wa F gaa wea f) 

(1) dot Whi—aNaat aH (A) Se ST Yau Te WeReNTH 
axis (R) Wel O1 Yat HI AR GH D wa F onene shot Wale Geer 
@ AT Ba B ura fear are 21 aA B geal Meili ae at afta B foes 
ao Geet al ots we oh oreh & oh gang Bag Sie a Sn vote we 
Ud & | 

(2) gaarwror—de wae & ford ara fareit B 206 No aen-arah 
Co wai @ 400 Ao yeranxey = siravaa 3 

3) gag—tar Ao sere A dhe ee war were (ee ges domes 
A) Te AX Uae VRMRCTT. FespH, R) # iftant H ad (4: 2)4 
PAM: 8a 4 foe ult Seca wel ol 21 ea we Peat Ww awd 
fort aR SEE BY Wraray ware? CF Beak gl al sow'ngs) 0-10 f4 @ ara 
: UZ wl UN &1 ani oie: Wh WAG wa! 6 mm, Ueeps Th un =| 

(4) srenfoa tien iva“? —nixt anny Naa zy Pr Teli ml o “ 
UGH Sines wt Uitte Si ae ore Schell aH oh i} Rr ast 8 4 
Pos SA mite 

heen dee Sapa ae waa a) tft wed area 
EE a a aa al Siena Creare & 
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(ii) dtoRT I dat Beares 
(SEED PRODUCTION OF BAJARA) 

(1) ator VI—aisrt (Pennisetum americanum) @ ara aha Sere 
® fery wore U1 sere drat aa safer 2 drat Vere & fer anne drat 
APE Wea BW ured fear aren 8 | 

(2) @a a aaa—aalia wa 4 aie fteer Aaa 4 arori w wea 
war WX ef al gag U 3-4 wale Wl Rang ard vafeow Wel wr steer. 
GRAY Uy GH Ate HY fea Vel & six flee waa 4 afe srt 
_ fiesy, ts sax 9 apie 7 varie vax 4G aft 2, al fae ta Ga 
el eR el fa Gt Mea | Wet Sl Ga A Stel Pare wr faa war BAT 
WY crap FI 

(3) YaePO-—aSRI UT Ha #) sa: do wea A oh 
fora & ara adil U gt, Gl Yea G waar yal S sepeq a et, 
200 Ho F ara Val aI Stl 100 Alo eri arasaw 2 | 

(4) gag—aa at wae ae edt veres are war GTS GRA B ATE 
2-3 GX el deme edd six wer cnx HA Gade we ait aie) 
SAE ART A ATOR GR Gl Wel 8, Gel FAST Garg HI TAT AT Ye 
$ Teg afer aed A aot Sy aR sa viel Si gay wT waa WaT 
Raa afea fe weg & waa aa Sl Beta 4 Sl Garg 4 “faa S ofea 
HY Gt 50 Wo, wel BW Gel HY GXt 20 Velo cen dior ay weg 2.5 Bello 
wa ure! &1 3.0-3.5 femo dra ula saeue val ear @1 wa art a 
oA Bt AeA Wa eX U Ae et Vet Sl A aN BH dhe wae wt WIE 
(dist ez 1 feMe/ko) Heat GT Wad & | 

(5) sdea—are & ft 100 feo Aas, 50 fm GieAlea cen 
50 femo rer ufd.eaear vai 81] AAor a ve foe aa wie 
q Ue Hl NY AA Gag H WAG AA Aaord at Vy Ara at AR (20-25 
fest are cet 40-45 fet ae) dic HX a} writ} aia 

(6) Rras—Fal A ua aA aA wer SG fod aazaHarpaK 
Reig meh fee sie wer A oer Prepra ar ot afer wart ear apse 

(7) Buel YRa— 

(h) Gada Faan—wa 4 2-3 aR Prig-qsig HG sera afer 
H RY Hechacx UHL GRU MAI Et Va F1 Fars H Va aA aE 
| femo versa uit eaeax war wea SG A weaaar fra xed 2! 

(@) Wr Frazer oT A ae Ges Hes Soe et (0.5 
ufterdt wra vio Vio 4) aa a vita waa BH sa B Mi A aaa 
Sl VIS! A Tet WT, ws Wg apfe Wa B nha Tel M varwax 
Well A Sat Sl ol VATA ert S 1 ae ae WU Ga S iad SIA 
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QS, 78 HI 2.5 femio ufa taeay w) ax BY (100 co ae FW letHr) 
fosara we oi 10 fea ae alee oa | 

(a) we Praao—oredi Aw arveHyyg ea el, Ga AF garg BV yd 10 
Ufagid dio Wao Wo 25 fuio uf vacay a) ay U yal Hear aifed | aa 
HRA ad ford 15 fmlo/eo Ae GI WaT gag M WAI GY Ff ci ae 
at wea & fer AraHereira (0.04 ufaga) a fesara wear aie 

(8) saree Hel a Parcri—ao waa U wh sais Hal aI 
@ ae (qe den uae sraren) Preerer afed, fers weet foo FH 
ay, Gay, Fa safe, aa, Gil, Soc, Hel aA Sri H Hemi) S snene aw 
Tea sie S| Wer 8) WR Viel aI A} GarsHe Sten a cal eT 
uifed | 

(9) werd, vers snfe—ufed waa wx wae HI Hers axa GofAa 
afer fraret at oie & sie ahr Propretex, Garex Asia fea ord z | 

(iii) WHY ANI Hl Ahi Vedas 
(SEED PRODUCTION OF HYBRID BAJARA) . 

WAX Go HI alt Geoted A] Weer var a) aif aq de 
wlfirpiaea AX ata HI Vaal Ge far Gal #1 warfia drei sears 
FAX dea aes (A) det UIRATS AHA (R) HI HrasaHea Biel & 1 AX 
GA AHA Hl Atal Viel CT Yaa AA VIN FaHs Hl AX win H 
eo 4 aged far one & fora WX cel CT OT Sa eI 

(1) dat VAI—WaX GON G dor Scties G fod AX dea aqVHA 
(RreT wer) ce wees Serer (A wete) wer omee Arar FIM AT 
Gia UV UA far wrat ze) 

; @) genes rT eT Ho we WA oF TTT 
Wel BU 200 Ato sl waist BI 

(3) gas—agarg &q Wel Ww (AR deg aweHH, A) GAT AY DH 
(Teme FHA, R) ah) savaged: eld se, rth) qaig 4:2 H sya 
Fy (4 ufeaat Areal sta 4 2 Ufecaai AR Wa) Hl Vid! S| Veet Aral GAH 
al Ufa pl garg at oil &, rae WI BA S ae AX VAG BI gag 
Hl Gd SL. AN wae al ufecral pl sist anfe cme fereifera. ax fear 
Vd 8] Wa S Ui she We Vw a 8 Mara afacat are ord & 1 der 
Hl AA Areal sa ch ford 1.5 fat dent aX vitH @ ford 0.5 feo uit 
 eaea Va one 81 conde oe Pea xe, sue ford aR waa a 
GHAR UX qarsai at wet FI 

(4) sraiftra thet ah Prorern—ata eet @ eet Pr vis a wta 
Se eae se ey ee 
MTEC SoU et se SL Ses Se Se shel = 
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ar set U yd Prorat ea afer vu aa fe7 wel at wer a yd 
aferal & Heol B see a UearM ax fore aa area | 

(5) werg, tere anfeé—ar Gries a) Ufeaai @ Wai mT query staid a 
ae Hy Fl Hrel Ul Meal & | Hal Gta cl Gfacal H vari ae Gers HR 
drt wafea ae fern sia e1 | 

(iv) Sara wl diet Vraes 
(SEED PRODUCTION OF COTTON) 

(1) dite wra—eard (Gossypium spp.) WAR ara Geted w fora 
fet ara ale SB oorsaH a snene shot cen wartra ater Genet @ fora 
SNM aot WI Hea afer | drat Vai V fea aH Gia HY oil wMiea si 
en 7 cide WirerHxe VA Ales | 

(2) Ga Ol WaA— AIM Gd GIG G ioe TT viel G Yad eI 
SETS SRT A Re SSE ae eae 
Veil | Ga 4 wa are a staat wa at | 

(3) GaeHRUI—urag A 10-15 wider WGN Sal Sl Ac: sane 
ate Seared & fed 50 Ao a waftra dat & fed 30 Alo GNI Arazaa 1. 

(4) Ga at cani—ve gag Fed) WEA Alel SH GV HG 2 a ER 
aereary Pedi yp she Wel Na Wade SX cH Tal FI 

(5) gas—at dai A Rags a) |faen Sry aX gare Avel-Ag 4 ai 
Reng ot yfaen a eM ux aa-opens A al ore &, aft afar aRa A 
Gig We A Hl wid 81 sre A as a aN Ae) HT Va Ses afea | 
drt ale 4 Wefea B11 afearal al eXi fet S aqui 60-90 Valo ae 
We BMA HT Qt 30-45 Vo Tal Ue! SVs WIA UR 3-4 dist a GG 
613-4 Une ae Ra Hed Va Ws We ve H Wel wen aren 21 det 
ay Arar ufa Saeae 15-20 fo we Gi 81 aat Si sem GT SH fos 
Pred) si alar @ fae S aaa fea wr 2 | 

(6) siko—asitifad ah A-oora Gt dior oot ct @ fora 25 feo 
AAs 20 fSMo BERG ae SO Heslas vers sia sacax oat afea | 
| fear aR A grat Seph arare A od ie tex H) Ge St a Ue al 
SBT S| WHY g Wert HY WY AI TA AAA Sl SEN AT gag U 
Ud dal Aare DH se ara alert frpea G veel sal area) 

(7) Rrag—Rieng a Geen ast va APF a) fry oe Pry aed 21 
ware ast at Ree A 2-3 Riargsal at sragexpar Bid FI 

(8) Baa YRan— 

Syne esse mckerecihaetion air= tea 
ot Aad Bat &1 sel ara & aftifsa sat A aeodar Poa s 
eae AY aay Vea A sasap 21 Ha: adel 4-5 aR ia Fi 
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saa Bil 8! daly H Wa 0.75 faaio eye (1000 co ui 4 
eve!) uf Bacay a) ae D yA 4 fre UV aA arcane Mase Vl Gira 2 | 
| (aq) Wo Fraa— see ae ots fares Ga H wpe WT S| ST 
qa @ fer suaita dior (2.5 714 GRA seta WANA Silo Wo uf 
femio dist) arr afea | 

(1) ote fraao—aera) a7, Rrfer dle, et dor, ud) oe 
as wu wy ae &1 Youd ars ai WHa ad fet 1.5 ciex 
Feiretea strat 0.5 eee =alsfa (1000 cio uril 4 uler) uf sacar 
Hl ex O fesnra a | ferier ae wm fea aetsia a Henle (0.15 
ufagia) a fesar cantar 81 et del a oil ave ale w fed 0.1 
ufastd dio Wao YWlo A 0.15 ufasd WSMeHH (35 Jo Yo) a7 fesara 
oR | 

(9) saresta diel at Prem —aaa-aae oy Ae ae Were 
Wei o) ere wie & | 

(10) garg @ fader Pare —aroa HY ee a HET A | 
Ved & | Ha: eHfed Feri al Hs aN BAS Hi viel 1 PIs S ae Aoi 
Proretrey Gal cri safes drt pred Waa ve wig afl A sea six 
aire fis 4 SA ary | areti aw) 8-10 ula scar Arar ux ASTRA He | 
anh-ay drt (fate) G erarafre (Breil ST Wa) seat SaTeN VIA B 
og Re) Sers ora &, Sra garg F ore aS Mer-Mer stay] Geet) 
ONY Stes Bla S| 

(v) WHY Ha Hl det wares 
(SEED PRODUCTION OF HYBRID COTTON) 

Ua HI Ux dhot Veaiad BA A AHR (Emasculation) A 
TOM rh far wat &1 sah fora Areal ASI AX WAH GS GU A yart 
fra or areh fret at garg 4: 1 aqua 4 A wht 8 cen gad Vi. 
dra oa GS oa Sex at Get VA Gicll B 1 A WHT TH RMT ere BE, 
sae fet ax ce “)-8-10 fA H arax V Waalay qasat a one &, 
foraa as Say oy (2-2.5 Ae) BRA RIT OT Oe WT far oH as | 
sue fed fasrs Gaurd axa arch 81 gam fers Aer vasH aH ah eg 
+ sofort aor Tyee en SN ferme SeTT FA iter Ce AR STH HY afore 
al Wt Racal B vee fersms B da oe fA Ga Fl Weal GAT aT ue 
(qs flromt S ver fea uel) were Ga: foros arm fed it S1 deci BA 
| Ras. ge Pree Ra ore S 1 shot GAS G Tex Ahet Fel Yor Ha aa 
ato frepret fort wird & | 

ATI Gee B stan sic (Spacing) |e sie Tar os Gp 
aie ete ala REO SAA «105% 1 y 


i 
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cent Alot al Aral @H (Atal GPT @ fert 4 faraio/so dal wR orTH & ford 
2.5 fetto/to) WA GI 21 srr fear Hara @1 drat Gael G RE et 
| Gra. ata yd W foar wi qa eI 

ued 2.0 & flor @ fer ored worm at fahi=r fafa aa & ? 
TIP Wr dha vorea wi ufdear aly awifere) 

What are different breeding procedures for improvement in 
Rice ? Describe hybrid production of seed in it. (CSJM, 2016) 
WaT 

a 4 wgad 2 are fafa wor fafaai feraa cen fer ga or 
faxda avis pifery | | | 

Write the various breeding methods in Rice crop. Explain one of 
them in detail. (BRAU, 2015) 

Sur—ualdal (Rice; siIgon Wersa, Oryza sativa; 2n = 24)—S71 
vd Sa weary ae aa A aa (ae) vA Ga Gea 21 fara | 
80% UA Hl Vad WH, GIG, Wea, alaer-qd UR Ta Weld ASMA 
4 Roa wsra & Fil A etn 21 aRa A ams at VA fearea MH efeai 
U APL VGH] Teway Ael Ga dH FH Weil BE S| 

pre Varies (Cultivdted Species)—ari AAA aa H siKTgui (Oryza) 

ST Hl Wes 21 shwsor irra A 22 cine wa aD He Vili &; Pre 
Ris (Cultivated species) ot Wera aia Nea fear wa Sl” ? 

‘1. SIRISoT Welgal (Orvza sativa L.)—te WA pe aia ze; 
sual Vd WR faza 4 eel 81 Ba silo Scrga wm WA Va Aal 4A ert 
an 3, ai fe ant ge weit Gihwsur ttt, Oryza glaberrima) ® 
say aa &; ga aa FN alo Gergar aa sto wath al Reni Hrd 
OM WA) &| silo Vergar @ la Agel wag eld €& : (1) SSF (indica), (2) 
ota (japonica), Wd (3) waitin (javanica) | Fi aise Wael Fy 
sepia (Morphological), 28X facets (Physiological) Ta arate 
(Genetic) 314% Wa od B1 Za A AA wen weary ae? al A er 
& wath dolfarstarpa 38 Sal wag one 81 Garhrer ars estan 
4 gr ora &; we shear va volar aagital & weaadl ear 81 Sheer 
Vd ora A WHT BV UT Fy Wee oft dea Vid &, cio SA HRA 
SA Vari & Wag worms Hreirl F waar A ann sel veel FI 3 

2. siergen taakr (Oryza glaberrima)—su Ss SH SAA IT 
“Ral amt ¥ ed & aie sua Vd eh aa ae Aa 21 eee 
SMG! LTA so Versa Sia cdl UT Vel I 

wr (Reproduction}—ari-4 cif wat ele 21 SI 2%U DA 
VARETM (Self-pollination) lal € | SAI FIs (Inflorescene) Um FSIS 
(Panicle) Sit 8 1 FAYAW AD) ula egal (Spikelet)A Hat TH FAS 


66 | yaa eA Us, do WU-lo (fk), agel WAaxex 


(Floret) Ble & 1 UH Ye A argh a we so 8 300 aa a 
81 yay a wa GM weit wear 8 qa (Anthesis) 3% alan = 
SR eR-ANY Aer GH she Raat 81 We yerpes H gers Ff 6-7 fet aT 
& | fx a) referer (Primary branch) 4 Way Gat warsfeat F— 
Yo Ua Veel Sle 1 SUH Ae, suH) was. a ae esl sz 
qo ele 81 aa ga Weattae wean F ys AY S wax al she deme 
Wort Vera. (Breeding Objectives) 

site Iu (Higher Yields)—Suat 4 GME PA Ael WA Tae 
Prefered ett & : (1) Yes (Panicle) crag, (2) ufa yryes a 
o) Wea, (3) wlan FR (Test weight) Ud (4) WRla Vw sae (Unit 
area) 4 YUN aH) UA | 

ara at ‘yeram (Quality of Grains)—alaet & ure (Cooking), facias 
(Milling) Ya Wane (Processing) area, gael Wan wb Aecaye? 
Hew Bd S1 Quad aA ade ar Prats aga € sna qecd wT eI 

 -% Ua (Disease Resistance)—arqa @ wy wr Prafereaa z - 
SRE (Blast), taciRarg wef ¥fefat (Bacterial leaf blight), a*1 Ter (Stem 
rot), 4 Ge (Brown spot) Yd asea wT | 

le Xa (Insect Resistance)—aaet @ wy ale frsifertaa Vea 
& : AI Wed Gea (Brown plant hopper), wie ate (Gundhi bug 8), fafeai 
Ae (Gall midge) 3nfe | 
UY UA (Hybrid Rice)—War Udet wT Terepre aRd 4 YA Worst 
HbA Bl Uh WA sit eI 

SepeS Wed WH (Improved Plant Teese at (Efficient) 
aTeet WEY WN (Idiotypes) at fata wea B vara fea on we #1 ga 
feen 4 IRRI, fects va ora 4 fed on vs vaRi & vaneaia aftona 
fers | 
Wer Yara (Breeding Approaches) 

Oa b wa a wy yfeta vd wa ge woe a dia 
faaroy frafekaa vite & srcria fear aa z: (1) JTF (Introduction), 
(2) Js FHA ANT (Pure line selection), (3) HRI WHT (Intervarietal 
hybridization), (4) qxx2i WHR (Distant hybridization), (5) saRads Tor 


(Mutation breeding) Ya (6) S71 Wort Ufa | 


1. JX: (Introduction)\—og Gexenfta fet ar wha ad o 
fora ferifact fear wan 8; gH |e verernt Preifeftaa & : Ch 1039 MA 
GU HAR A Geena), aT 18 (Norin 18: aM G Raga yes F 
arranferd), Fey! (Mahsuri; wafiar x sfsar Wee B ura) wd wafra 
Bay ves 4 yexenita), IR8S(IRRIS 1968 4 gexenfta: area F a 
Tar at fet Tac Aleit Wer), IRS, IR20, IR22, IR34, IR36, IRSO 
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oft | IRS a) crepe a HS sara Sa aa A ernar a wean & fs 
SUT SIT aA WI Ble UH fart 7 age aeqorer fre] at HFT IRS 
wea fea) yf Gay wea A gy feet a) Greene “ay ast } ara BY 
UIA | He West A 19994 aH GS wea awa ® ~40% 4 IR36 A 
aah a we) MRA U Vl ael 7 asad aaa & fala wm amr 80% 
IRG4 BIH Bl SUH ANA, FEAT VU PRAT ar Get oriasy F ergs 
wuart fear wat @ | 

oy Qenftd fori sera cepa Fy e | cia wa Q panded 
WT G Brel (Disease susceptible) #1 WE, a foal ot aa af es 
Verexy a fea. TNI wm! 196648 aactRang oof eitcian (Bacterial ost 
blight) a Aer O aft gs! sx war, ae F 1983 4 IRSO # 
SINE (Blast) HY FETA amg 2 1 

2. Ja WHA AM (Pure line Selection\—VH aqari & PATA, 
aR A aa wl 60,000 8 afd ward farsi at Vdd Biel 1 sH4a SG 
ded th feeai wl Ye APA at EN Wex fH wa 81 a8 1911 G 
1956 @ da ARG 4 UM @) Gel 445 feesi GT ATA (Release) fat 77; 
STH U 394 fest a food Bae aa aM ERI faq nay eM| stat S 
agi 4 Be aH aT ERI Ge fort a lara fo wa 81 su 
fafa € ura vd ere 4 faaifad qe msi Sa WHR Ss AY, TST, V. 
L. 206 (So Yo); Greta 5 (afAerarg), wavisias, falter 2 (xe), Gira 
' (faery), areft (afaa are), Sat (Ngoba. Farera) aie 

Ye AHH AT WONT GE koe Be seilde a wks seach 
(Stresses) @ fer Vell (Resistant) a Bex; (Tolerant) el Vaan & ferry, 
SR 26B aarra Vel} 8, GTafes FR 43B aTs REY &: 3 art BH RRS cI. 
cpa ey itt 

3. SaNIHA WH (Intervarietal Hybridization}—zae “3 Yee HY 
UN ste cals va wad ate ups We & ech) | oa aH Goa 
ema FY ary sift gfe aa RE wa esi} (Indigenous) x face (Exotic) 
sl & UH V ae fei ar fara feo var! sa ary Peal A a} 
exh feat al creer ae) axe farenfta wr Ren 8) Gat GAA Wa 
ae feel, GY arwadh, @ AR Veit fe al weil Bf Yel @; SF ai 4 
Wd) feet & faeri d wars fa MT XS S1 aeraen fafa (Pedigree — 
method) #1 Was age Sas feat wa 8, cha qe feat or fara 
ude ax fafa (Back cross method) ERI A fear wa e1 suite x 
Sfean Wasi Sah ae fei a flare fear wan 2) safes PHeit 
4 ga & 4 flaita we feel Prafettaa € ; fava ult 12, CSR 10, 
wade, Vara, Ka, aq, Ga 834, AETTTT, fafa, Tet 677 snfe | 
: 4. GRR WHT sen Hybridization\—3ito Versa? a. VT! 
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SRiai VU Get qr wa 4 Wr Ua & waren d fra-faar aa 
8, URI aio Prarer (O. nivara) G SA AKG (Tungro virus) Var sik 
srl etel 4 al ArarerH aem fAxeret (Quantitative trait loci), YLDI vad 
YLD2, &1 silo yywiarr (O. rufipogan) O sto Mergar F wararaa 
fea mat 8; si farereii BH DRY 15-17% aw alle woot wre Ve 21 
UN : stefoer Waxwt (Intervarietal hybridization) @ fafa 
UA Ot foal DB HV Var) 
UH] Hl Wepre fret (Variety) 
(Type of cross) 








Co25, Co26, aRTaN) ara), ade aad 
ARAN 
Yel (Peta, IRRIA), WMeaKAa Va VEE (TNI 
m1 ARTA 3708 wd Gary) 
sfsar « siafar | : 
Adt 27, S=tal, Fe (Ge Renta fara 
5. scaRada Worst (Mutation Breeding)\—24a: ScaRadai Hl STITT 
ard Prieta fea or fora fara wa @ : GEB 24 (errr fea a) 
Ya wart (qaitrd fers ares G)1 wRa vooRadai awe fers a 
. flrs Est 8, ON Ger (T141 or ata GeaRadl), west (Haat 70 Rai. 
4 Ua del Saal), K 84 (a 4-HeR 4), Gar saRadi 25 (Yara), 
Ge 1. waradl (Fens: 4), AU-1 (afterig 4), see (sskn 4) va 
ave GR area 4) seaRada @ ura ora fe Preaeitia =F: CNM 
6, CNM 20, CLM 25, CLM 31, AU-4, Alea, uff, <i84, PL 56. IET 60. 
[Et 5878 Ya HUR 36 (FERRY I at Va serra Sta Ged aren scafadi) | 

6. 3a Blatt (Other Approaches) —2a4 4 aa wort A Praferaa 
gherat ar sual as tary ae far war @ : (1) wer Geax (Anther 
culture), Ya (2) Wx a (Hybrid rice) | Sep F, War H gerry 
PR IH sya (Haploid) Wa srt fet wa &1 sa arqfera weit S 
sa fr (Chromosome doubling) @ Waa W/arsa fred 
81 3a fafa O a 4 a TD we ania G afte aes rel ar ar 
EN Si eat Ses ST FRR Pe Fare er Fear st Pr. 
Un & | , 

War a & do sered a fA a flora da A fea wa A 
SIeAT H Wax ao Beated CGMS (RRR anqafres ax dea) WF 
SHeING en, eft sa gah ford TEMS (aaa anqafrer ax deal) 
dea PGMS (citar Wael arqaftrs aR deren) ar wae feu aT EI 


aah < aah) (ere) fardi) 
aah x face Mt fare) 
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1 adad 4 CGMS ay sneante we time farcal a fori feat wren z, 
oR KHR1, CNRH3, CRHI, CON PHB71 aife | aRradt ay +f wen 
feral @ fpr & ware fa ot ve zg, six TGMS v4 PGMS @I 4 aR 
der Se FH GoM He HT WaT a Yel & | 

wea 3. THe A wor wl seve aan Gaia wr asia wife 

Describe the objectives of breeding and progress in Groundnut. 

GIN Vera (Breeding Objectives) 

SIT (Yield)\—Yrpet BW Gus! G PSI ew ce Peeters aa 
a5 (1) Ufct Ute Geil Gl AeA, (2) Heil GI GATATG (Size), (3) ufa well eri 
Ol GN, (4) al Hr ararg ae feaa xfed vice (Shelling percentage) | 

Uleal Uhl (Early Maturity) —3rr feel sara ay fifaa eat 4 
vm at Fa) Heel SNS VI Ged &1 ard Wal (Rainfed cultivation) > 
fora at ari fax aeragei er é 1 

areaqd wed (Plant Type)—Rifsa AAI A Hey waa (Erect types) 7 
Veh et &, Wale ari (Rainfed) al & ford GaN Wau Gaya Bid FI 
af Be (Branching) deta eat &, cif wierd GI GA Weg Ww 
aia afea, Ra Gawl Weds (Harvesting g) Bays fH frat GT We | 

waft (Dormancy)—vferi & az B, HRT (Germination) FRG 
@ fer mgfta wet et 81 ae feel, GS TMV4, 7 wg ug ort & | 

rt Veal (Disease Resistance)- are Gl BUG Bl Wita/wa 
He FW Gl Ga Heal aie) IH @ wT Wa Mea 
& : fee (Rust), wf far (Leafspot), -Fi (Wilt), Yet fate (Root rot). 
cen. Aer | feaar wl feet, wateikeer adltea (Cereuspogaiutn 
personatum) @ gW Vast, Wa safle Agra wT s | 

ate ulate (Insect Resistance) —{awen & AETV He arafafea 
ea & : cle Ofer Reel. (Red hairy caterpillar), fae Vea fee 
(Bihar hairy caterpillar), Tt Get (Leaf miner), #1 Bas (Stem borer) 
Ud well Ye) Aah (Pod sucking bug) | 

IPAM (Quality) —jrpsh 3 Fecal Waa samt ated Vd 
& : Mot STAM Vd VT, Aa sig, fora Vea fee (Shelling percentage), - 
are, Ache zraa Ve wel ss | 
words gfeaat (Breeding Approaches) 

| FRR (Introduction\—efaa-gd yr, ariel, sere Te 
U.S.A. 8 O% TET GR Hl ay 1 GRAN aga A WI WS 
feel fawkra ai mg &, OW RSB87 Aroiet T RATA Yee AST A Te 
UV urd es eft 

axvt (Selection)\—2fa GHA Feet (Pureline selection) ERI Hell 
Ol oy feel faafta Sg 81 Wh feet & ge varert Feifefa s 
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: MHI, MH2, PG1, MI3, RS1, 128, T24, der, Safa, Haag 1, Pyaeta 
3, eel, Waid, Hie 2, arfek 3, afi syes; TMV1, TMV2, TMV3, 
TMV4, TMV6, TMV7, TMV8, TMV EL 3ife | 

Wat (Hybridization\—iPrpel F fer fawra @ ferl Pact He 
UHM (Single crosses) &1 sua fea wat 81 ve 8 wai wh 
for @ da ext ow) stereifer Waeet (Intervarietal cross) Ged & 
crates fier SoReal & fei A apeell a sraonetr Weyer (Infraspecific 

cross) Hel Ulal &| Veet d ent fasta aw faci fA 3 
C501, M37, M197, JI11, GAUG1I, GAUG2, TGI3A, TG1I4, TG15, TG16, 
TG18, TG19, TGI9A, fear, TMV9, POL2 sme | TG fel WS UH 
faaftra at mg 2 e, fri ve ot atl & saw veaRadl 2 

ERA Wax (Distant Hybridization AM Wea sa He aes 
aa st sre Visi Vaerpet A veraraka era & fet saereriict 

UH H VAT HH H IMI GNI =| 

scaRada (Mutation\—saRada sr eR og frei ar fra 
fear wae; Sod V Gv yecayel ford freafciftta ~ > BPI, BP2, TG! 

(= fay), TG3, TG4, TG7, Co2 | 

Fer 4, we ever wy oft wore wT Gare A Ee 
Heed @) aaa He 


Define Plant aan Explain its importance in crop 


improvement.’ (CSJM, 2011) 
fade yaa w) ae 
Describe the Secondary Introduction. S241 
wef yeas @) aren wtf 
Explain the Primary Introduction. — (CSJM, 2011) 


DARFUR (IntroductionN—Nal GI Ga. SM aAel WI 
(Growitig locality) WY Aa Wawa (New locality) A Hae HN Wel Ww aE 
YE Ael SAA 2%, GeV:z20G4 (Introduction) weatal 2 syiq WH ca w 
AA SMa Dal fat are A) Ge fea) ee Ae chet 
SM SIH GM AM F siya va eu S Ge ea A Ae y vest Ga zi, 
a OX SNA GRIT Hee €1 maf geen & ara qe et af 4 
sa a Wea YOR fea a Uaeal & Weg SAH] WHem sAMNyTAc 
(Acclimatization) 4% friz eit. & 

Plant introduction consists of taking a genotype or a group of 
genotypes of a plant into a new v environment where they were not being, 
grown before. 

UU @ Berd 
(PURPOSES OF INIRODHETON) 
Heal G1 WRI as Gtsal S fear onan é: 
(1) fe, 44 cen welt 4 ein war ee w ee (For direct use 


io om gr wee 
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= Agriculture, Forestry and Industry)—@y ore Geel, ARI aa aqad-wH 
fafa ae aa fae G arex tiedad A saa wy @ aon wag sa 4 H 
=p yes Hy Pepi WY SH fecal Gl ER ves FA Gra Ghat 8; TA— 
she pt apart a, 7g fecot U fraret ag te oH) fafa fareii a) 
aI au & fats a A SAT UT Vet 8 | ete BA Te a) AfeRra PHS 
Sherer S GRxenftea HI WE eI 

(a) tired @ ford (For BeautyficationX—aed-G Geax wel AT 
fsa at aire, arept aan arte anfe A yeaa aw fey fafrst Set cen 
TT WI GU ATHY GTA Tre 2 | 

(a) snitie wae @ anqakre yur a fer (For the Genetical 
Improvement of Economic Crops)—faft4 @zii ao wil G waa S 
Heal at Ge Waal we del a qexenfta fear one 8, afe 
Gexafta wet wr warig feat & anfiie wera aS aan S qu w fer 
Gp A yar fea a as | : 


GURU G WER 
(TYPES OF INTRODUCTION) 

marie gx: (Primary Introduction) 

sare aerrer Te apftrrer rere 2A fSrestt cor PSet Saree AH gee 
fea ma 8 sad GU |e fost ara 4 ade fest a stan |e wri 
uy offre areht fra eg & ora: Sa frei wana F far Pah uta 
UTA Va S| AKA A Was GRR S FET Valet Fy Ya e— 

eRe fern Te a) fers singfera A franc wg ae Ra 4 
Va WER, Word aa fesraa vex aw) veifsal 4 wworangds wig orl 
8 | 

Ber 64 cen axa Von Aha a Het vt qe wea aw vere 
URaT aNd H aed aie wafer Xai | . 

wee, Feit Tes, sax cie, WA AM Gen AnHes Wl seis 
fot | 2-Versiaa YoutRar BS ARa A WVReags Gt Ws BI 

OMA—USa 10 Aa a foe GI Sax wes A ge az fre eg IR 
8, IR 36 seeRiSla wast Se GR, fieciea A Frepreft 7g | ceaqT 
“Heq-1, Mga V ARG A yRKenfla HI WE BI 
ee aARA en ae re SRT Pre en reat SAE aA 

ei 

carer—fasica sed feet Gl aa west A wafer =! 

'  oiftar—aanl fees, arate: B ae go lo 4211, Jo lo 4216, go 

Ho SESS SRIRRT RY HAST RESUS 


72 | Wes we wrt, do Ga-xo (HM), agel Wxrex 


arora aif Q heat aera, eit) aen siReferan O ae 
2, OVAA-36 GaN VLAA-107 fe yRRenfla ah ag eI 
| QnMa—eRie Bel Wa sARa V Ang wes 2] 
facia ge:xammd (Secondary Introduction) 

aga Huei a fei si fase A area 4 yRenftad Ty de 
UT a axed ag fel frprei ag, a €—He ara aan wWerfera 
Te, Sarai UAT ATER D1 fAyey, WA are C2. A GANT, eH LH a a 
FHA; TRI ae, cfs aw fer aen sae whe six 40 fa Ae HI 
facet feel & a asl feel 4 ger & fer tae A vga al 7g z 
: Wa: GRR fs AA aera H aifea.aRona sei edi F aa 
STH! Val or cal HY 4 van |e Baal adi eran @ aie Va BAA ERI 
el GaA WAG Perel ot Ud) @) ae: GRRenfta aah ar arftrepaR 
soar ceil ford H Ya wet d ford vere F axe 81 gy vers UAE 
om) eh fei ar fAeri G wR ae Saar ada fei h Ay 
Warn fa ma & frad were Ve a ure NLP. wi ae C 306 
for Freteft 7g el! aor deri 4 feve 23.A feet HI Soa ean & aes 
CATER Hl Ta Sod) foes Wi ates =< arafer fea & WH By Frrentell 73 | 
Geared & cy (Advantages of Introduction) 

fas Heel G SIT Gat WT (Yield and quality) at wal Gen 
wh dei 4 adi da & afte aE wri te rs He Ee oe igre ee 81 
Sa: 2165 fei (Superior types) HY Yala He a stagaHad ed FI 
Weg Aa Wii We AaPigei (New commers) 4 8 wi sa fara wari 
Cre Hae Fel REG & Ge ST YES wa wat oe A aed Rig ea 
& UR GS Nd | Ha: YRNenfaer Wei ait rh eA @ sna oe FA 
Ga wer U war far sna 8—- 

1. geeras fares or val on wal ag fast @ wa A oft A soa 
(Use of introduced material as such as a new variety in agriculture) —-are 
BaPh GR Tea wr wart Ten LNT FOS a art Rig eit 
& cl gual as fq (New variety) @ wa 4 Mer wan wa 2; GI— AES 
a) feel, Grier 64, axar wot sife eh) ag gesenfta wert or: 
Vara wiles BW ses Hae ael sr 81 ore: YeRenfta greg wast aT 
Mien ag fers & wa Fagg afl-a~mf & far saa 21 : 

2. RT Ur AS wow del qr aaa aeat (Selection of » 
desirable plants from introduced material)—afe gexenftd RAG SATA. 
(Uniform) sen wirita fer 8 sreaht a adi eta 8 ch carga > 
Wa gua V.awd-aed wd vic Ra wa = faa ae Arad wa 
Haag Par. 4 at & wa A yar Head z] 


yer Pic US, do Va-wilo (pft), aqel Waxex | 73 


3. Upewyy F fal ag Va A ward (Using as parents in hybridization)— 
Oa: YRReita oeg BTA oI sia varia pia frei & ae cei 
& yee @ fera fever siren & aaifer Ge UA A ae Rite es 
ea] (Desirable superior characters) #1 &; GRI—NI after, site yrferen 
(Drought resistance) aife | S41 cami el varia fer 4 ufaee arr a 
feral Gren Gexenfta Wel @ Ua Were axed & cant qexenfta diel w 
Creon cael or vera fart A wearraRa ae aa 81 

Wea 5. aoa Vd VIIa Hae A MHX shat wT ala aifere 

Describe the Heterosis in Cross and Self Pollinated Crops. 

swr— (3) WoORMa Saal A Wer ahi 

(HETEROSIS IN CROSS POLLINATED CROPS) 

WRG T He A YS wl Leap Gey at Vee H arpaper eit @ 
cen hh age oH Ge A wate sae oe Ge fa ea 8 | 
Tel GR & fe Vax sho @ wa B waa afaeia oe awowfta 
Peel FH Sl Es | 3 
HEP A Gx sito : | 

WX SiG I-A sider Suan aaa Aiea ara 

& fe Hamil A UI Wari a Meera UW A HS seq waa ¥ Wax aia 
an aie Se el 1 Ag A Bl Wax ane saan an wax 
det Seared Ware) Rard wr era esi e adi sea wee Fh wart 
wy a SOY, Bie ST: AAR MESSE Tet ea 
al flPri esi & 

(i) ara craft TREN A UY Ufeeaw weal a Way (Selection 
desirable plants from open-pollinated population) | 
| (ii) aaa fal wa Wel aw) fea 5-6 Wiegi ae wor aera 

WAR ACTA awd} PI flert (Development of homozygous 
inbred lines by selfing selected plants continuously for 5 to 6 generations) | 

(ii) wena eramota demi a da ama or Wier ae 
(Ti esting the combining ability of the developed inbred lines) | 

(iv) Ware WPT diet Gl Geared (Production of single crossed 
Seed) | 

(v) feTHRAN ae I SATE (Production of double cross seed) | 
SeACWod AHA GB! VIAN 

SaNed AIHA Bi VAT (Utilization of inbred lines}—_<tane 
US Ture & fed fat tel ani swore tart wr ead fear 
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Uldl &1 Uk A,B,C ae D aatuond da AM PART Gar & 
seed a Fea var G vasa fear ot aaa 2 : 

1. Wheat WHR (Single Cross)\—VHa WH a sawed awa 
Pp) MEX Wels ed &; GI—A x BLA « C,A xD, Bx C, Bx D 3i27aT 
Cx D1 

Vea UH dot Gres @ ford Aal seaweed Gespal HY UTG-aTa 
TeaN-Hey Ufa A Via Va & aa saa G fora sawed dasa aw 
aft GMT (Pollen) al & GW AX H WI A cen forq aE sted yee six 
sed CIA Gd & GY Alal G VI A WAT Hea 1] Alel aea-Wond aya 
Ol AR YSHA (Tassal) as flat Viel 8 Hwa Aaa HI Buar7 fara 
Ge S | ATA GEA Wd AX AMA ERI WA WM SR wafta wy wd 
Bl A MR Ae ufsaal Gl Aqara 1:2 Herat 1:3 VS Ve ZI 

2. f2AHTI (Double cross)\—fEaHel Sl Vp WH al wpe 
Wald el & SA (A x B)x (Cx D)! Te Pasa unm aed siera 
— GIR UT A AR Be Aral Vor War Wuleal aw vfeaal 4 Saree waa 
URE ERT Utd fat oid 81 Alel Vaal Wer GV uM w fray a 
Yd eR yea HI cis fea Ue & Bera AAA AAT AMEHA Hy VAT 
fear vile & six da AX AWA ERI Was Ge «GB Uefa fear wrat By 
sue ford aX sie Aer Uferal wT aqua 1:3 sera 1:4 tea ore =z 

3. tt Y Wax (Three way cross)—2it J WH, Yoel WH aiix 
UP saWord GPA HY Pox Gala eel #: GA—(A x C) =< BI sa 
UW] HI GAT SA WAY Hed & WA Sac GMA ee GaA ara: gorfa 
GHA Bld) SI 
: 4. TACIT AMHA WIE WHT (Inbred variety cross) —3ra:Wotle 
AA WAG MOM UH Ato she aaa Uefa. Wa A War Brea 
&; o—A x variety, B x variety 3mfe | 

5. Advanced generation cross—(adv. generation A x B, adv. 
generation C x D) amfe| - | | 

Aan F aed FS YA UY Max sot a Vag far wT vel #1 AV 
TH Ae GM aet wa Sal A Max AEH STE UT WW & ug aia 
A A Ae G Gal Aah H ATM 95% A Uae Aaa al Udi ed 21 
Va FET UY Maa wa fei Hy sre 25-30 ufasra ale wrt 
WT etc | | 
Qa A Way sia 

aa 4 eT ap) ue Sloe (Protogyay) -wH Aor eed F 
oa GoM GIT eT sa MRS sea (Cytoplasmic male 
sterility) @1 Tar1 A ARI A War sig wart aes > A fen oT zeal | 
&) Wa, Ara an Pen (1949) sepa Wax ae WAR 


WAA Bee Wore, dio wa-vo (git), Aqe WAxex | 75 


foi a sent 75% aH afr soo ea &) afters west A dea veel 
al Wee X.1 aa X.2 wre wafera A ey 2 aq AGRI A We Gee 
wl wre Uperayd 1963 @ Co-ordinated Millet Improvement 
Programme @ 3d Si] ES Wal wy aE sere Te aA Ae 
War Sot fe wa ford a ae Pre Were Be: 

HB-1 (Tift 23 A x Bil. 3B), HB-2 (Tift 23 A = J. 88), HB-3 (Tift 25 
A x J. 104), HB-4 (Tift 23 A * Kanpur local), HB-5 (Tift 25 A x K-559), 
H 6-15 (MS 41 H 90/425)1 ga@ sifafRad NB-3 (MS 5071 A x J. 104), 
PHB 10 or HB-6 (Pb 111 A * PIB 155), PHB 14 or HB 7 (Pb 111 A x B- 
228), PHB-47 (PB 111-37A * PIB 1234) ans af} ares Gepe frapret 7a S| 
Gora 4 Ux silo 

qo 4 yao one cen SH A avai Sei S WS aaka daw 
Sha Sey act & cera weer Stee sia eae eared 
waar feat OT Yat BI 
For H WPx sei 

AR He saa, Wey, AE feel A As Pl TaaeAcT (Self- 
sterility) @1 ATH Gorny varia fas a Uri farsi G Gay Wart ara 
Wax Vos fy & vl aawi dH ade 304 60% am ap waa et ve 
& | 


are A WE sie 


Ura A ded @ SHw Gal AX A WHX Ble Vla)-s Ge Gea Wake 
Al drei) fHxal wart SV 20% UW 30% aw HH Ga eH ae WHK 
voy fer & 1 FEA wee ala V. L. Piaze-67 (Male sterile 8G 2207 A x 
V.L. line 31) 1 

| SRA weal & afeftad ara, wae den ae a al dae very 
fea my & dar sree uy S ve F] 
(4) VR Wael A Wx ari 
(HYBRID VIGOUR IN SELF POLLINATED CROPS) 

aed aM wae A a snfite gfe V Ascagel dx aia ca} 
fee ei CI SA Hel A aflrey TaN HP UHx ao Hi Sled Vo ofa 
wits oot & vey deve SG Gece eee etc EAS 
TERT weet A ATH War et wet A Ee A Ss Aa & tera FT Tah 
qi ein & or sie ar are we ue saat fen ore & cen ae 
wea A fe ha weet FR Rte A Sr tee rat 


(i) STrex A Wax sia 
emrex § wet S on Tw Wea ate site gaeeT exnsh A dax sia 
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Ue By Vl Trae A Urey 4 sia G 56% alle Gost wT al) Sw Be’ 
WV aara fe wale Wey Ura fee Hy arden 300% aw afte urate 
MGA 81 Ada HA sqMar dex, ad feec Fo} ware fHei w 
saa focal G Uy WH wei V ura dpe @ 25% B 30% sfaa 
STs UT HY) S| 
(ii) FA A UHxX sia 

cmezt ao) ave & G74 Ff us wa FH wea V Aa aaa & cen gla 
gos Maha A UMdeld: GA Ga aad wid #1 daa 4 ofa dar wal HH 
UA A WHX Blot eli &1 (Shescis cen Ate, 1948) aNd we 
Saas, Ay fees 4 wR afta ait « Sarge GI WH Head TA srsAlet 
War frie Ta & VN ded alls soa eal 2 
(iii) BARA A WHY sito . 

aa a Sa FY Wax soi efor & wisal 3 1947 go F Vahl off 
Ug GIN A Weary sit ar aftise vax wx ural 1970 G aa FA 
Wad B WH & aa sr a aflroy wax ux Wax sitet G1 wud Hac 
aa & aferh a FA ware) Hf sears Gens, Hepsexr A Wdgers 
Rig fear fe eur 4 Wer sia wl Sua ward 8 ).ueq afte qerq 
GN H UX GIN AGAMA BI, Ura aN IRAN 4 sad fa wy 
@ fra) ara as aa A His wo we BI 

Ie & Be WEI Var ford frafertaa é : 

Meai—ae sauildly Wx & (Buri Nectariless x M. C. U.-5) | 

Wax 4—GE UH scidla Wax & UW ya sq da u 
sARe aunt aRiftas ferqes a) at feral (ona 67 « aiitaa 
AGN) H CHT BW ured far war si Saal Boo aff f aa YM 

aRTae—ae Rtas feeqes (ie) « mo adsa (SB-289-E) 
Ol Misia WH GV IMRAN He oe vers fen wen 2) saat oqo 
sti & Gal WM ska AAI a Aga wat ze! 

wifai—ae ft aula tax & (KOH-203 x SB-1085-6) 81 
(iv) Fae A We sitet ee : 

vax 4 Gey sia wl alot ardy cen aeaarg (1937) 9 ai ol aa 
G ae A sre Astral 4 var 4 Marx ster a7 ala fea 8) vax 4 
orate Wax A Max sie alia vel 8 weg ca a yw Brel et Be 
cen WAAR HS BRT Y alder ea uy tae sist mI eae Ted 
wa Wa Wh Ael rat oT UB)! sta SigaaRah ax qaza S ar! V 
- VR A He ded Hl Aeragl wae soos fd ma eS eer A 
set wate site urot sa € cen as Aawa F eqaht Vd WA aT wa BF 
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aI—CSH-1 (MS Combine Kafir 60 A * Feterita or I. $.-84), CSH-2 
(MSCK 60 A * Hagari or 1. S. 3691), CSH-3 (2219 A = 1. S. 3691), CSH- 
_4(MSCK 1036A ~ Swarna), CSH-5 (2077 A « CS 3541), CSH-6 (MSCK 
2219 A x CS-3541). | 

suet Gael & aifakedt ara qgd-<h rane oneal 4 wae siti 
ol Sua feat Ut Wert &1 ad HAP afia aga ued Pett & Aer 
ao aed ole 8, TeV wfssrai 4 HX SST SI STAT Hh THR 
fiat sea fea on aed é ferrart Praia ees erage faeeht yar afta 
al VI Wed & AM aI GHA HT GT Wect zs | 

Wea 6. Aaa AM AY Sea HI Wad Wor A Waa H fara 
aifre! daa 3 wet al Uns a vaccine aif 

Discuss the relevance of self incompatibility and male sterility in 
plant breeding. Briefly explain the limitations of each system. 

WaT 

PRPRSAAP Bday! AX Gad a € ? Ul AAs 
frara dtr | 

What is cytoplasmic genetic male sterility (CMS) ? Give its 
schematic description, 

HATA 

caren wie ae tien @ owt Yo wae F say Att gee 7 

Gferar fare AST 


Give a brief account of hybrid sced production in maize using 
cytoplasmic male steritity. : (BRAU, 2015) 


TAR Va-sieAa-A YAaeaAaT 
(SELF-INCOMPATIBILITY) 

Fa-S ETT RAART TM, Hl TL ARR BY ASIA SN TA 
urpfee waa (Natural mechanism) & fs Fea AL SIR ATET eA 
TAH) UMAR a were (Fertile) Ba ey A RIT S are dhe Tel 
TAM & Ble AX BNR Atal BAH! S Here ela EV A Va WROIM } ae 
$Me at et Ge @ wR ae afar al Wl ae HI IK oP 
Poa wea A anea 2 sik cRomeed do 4 aa TH Sa een 
sifteaa wed & (The failure of production of seed in self pollination 
due to failure of pollen tubes to penetrate the full length of the style and to 
effect fertilization even when both male and female Eamets are hormal, 
is known as self-incompatibility.) 


after el WHR al ell e— 
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(1) xa-aifrtera (Self-incompatibilityX—sialg va-ar OPA 
Tel Ble & cfs ToT GY PVA Vl Ge ze | 
(2) ax-aifaeaa (Cross-incompatibility)—siie Ue-RTETT Ges 
Tel Bal & Alea wa-aeT V Peas eB) ona 2} 
ari wa dat asia arm dat fea @ dra A wel W 
VAY GIT FA Ae w GRA G Vel ¢ aa tar aqar 8 fe ge ae 
fart Sa rraratia fra ae G ete & fora wx Ure sirqafren Heal 
a Frat del &1 He wae A, S—ag, A), yell onfe <a sifsdea 
(F4-GRTTM) HT VTA: UR & are sie Ah een & sie ale siweer ela 
8 A area afiam (Stigma) UR GA A anHe wet 81 aR 
afar wl rea ster we fear VA A sala Bara ze rel @ Sik 
We MAY Gia ord Feast aed! &1 sua Rre ern 2 fe afer 
vive after 4 A ed &1 ee sea onftal 4; G—aram;, are, ale 4 
Tat ater art a afer ox BART sia Bal & GM WETS 
after iO ae oh aed @ weg cere a af ser ih seh & ft ae 
WAT OX WRAY GH Asl GEA Ue & sie Pe we FA aera vad 2 
saa ‘Re ela & fe afm uf aft 4 eid 21 
Tei We BART Waa Hdl W-sieaa Vs Gh fH wax dot sares ' 
a) Vater (Dioecy) 8 i sfae qa Gea &) gan sifeaa ufsar 
Ol SM Was are (Hla Ryex, 1764) 8 8 weg w afte & faa 
‘incompatibility’ 3 1 Ya YAA ay Yerwe (1917) 7 frat} Xa- 
afer yaighal wt om W oifte oni A eh 8 (SifePte4 Ten 
myx, 1949) 1 genaal @& oom wl Hera weil; RI—FAAD @eaia 
Ua), PAPA (ay arch wercil), sae (ane af}, NCS), pana) 
qergeh, ora), were Gre, ware, frefra) anfe 4 va-srfera 
ay fat dean ert | 
Va-SHAIA « P PIR 
(CAUSES OF SELF-INCOMPATIBILITY) 
V-SAM GFT SRA G et F—: 
(1) ¥ea septal, (2) sirqafere va (3) anita | 
Way -sraiitat (Flower Morphology) 
sft (1549) eget yor shane wa-aifateaar ervare wh edt 
1. fan-srentan w-siftern (Heteromorphic self-incompatibility) 
Sa WER o) seer ures den afar at Gags F aay 
Bra Beit 8 seats a a wears afters S afte Sarg ux eta a 
after vata a ed 8 Si —oeqen, ost den tetra oh 
sli fala SUES. at ree 2 qa eit f— 


Yaa Waa Wort, do Wa-Rilo (pia), aqel Warex | 79 
(i) ff (Pin) —fera4a afer era ere} & ae GAT (Stamens) Bre Ba 


& | 

(i) ort (Thrum)— srr wicy afte aren ary a via &) fdas 
haa SA UMM V ee & a Gr Wei 4 een & for afer aan qT ar 
Sag war eh & seria fort site or 4 cen wa site fla 4) faa = for 
aa UW x 0 Y WHO UV A A UT Hl Sa Hel Ble S Hear afian 
4 urrirea a gfe we di rel ze 

faqy-snaiRal vd-sfrgern arakred: va cis S/s eri frafaa 
ard &) 7A Mel A ward fawedi S eiat & ae a wre: fava Gaia 
(Heterozygous) S/s Bla & wafe fta Wie weq sual BAGS ss BIA 
@ | w-sfreaen frpeh after a aag (G/e) aa GT a) cars (A/a) 
aad ¢— 





Sa 
GSA org gon £53 a 
g5a esa 


gel ox fain aa ve & fe Wa a GNI wT wd Suu ager 
axa & seta cert a afteran Ben doa dd at anften smd wea 
(Sporophytic genotype) WX FAHY wxdl &1 Aa: TE Heteromorphic and 
sporophytic system sal 8 Sit A wea ft ax ward) wat 21 


UR : wiEeyen (Primula) 3 farreth y-sitara 


(Heteromorphic self-incompatibility in primula) 


TOTS bone! wafa aem | dafa via wea 





Savoy Wea Ws 










(Mating phenotype) (Mating (Progeny (Progeny 
genotype) phenotype) genotype) 
ft = ft PASS sie wa | afi wr 
fr x ony ss x Ss 1 ft 21 U4, Iss:1Ss 
oy x fay Ss x ss 1a :1 fa 1Ss:l ss 
WA x Uy Ss x Ss shri ws | aed Wa 






(Incompatible 
mating) 


2. Wredt Ya sifgeaat (Homomorphic Self-incompatibility) | 

Sa af GS del S gui a seprflat cH WAM (Identical) Hat 1 4 
MYT We fat ange A Veen aes WW ated GS ERT dei sel 
Tei 8) WN) A wae western wea adi 1 ye Tela Asrad xa- 


f 
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afwyeta ay Gert A sift ama Ga youre wired @) Wawel xa 
after si oder Puasa ed @1 sa vail 4 weaver oa 
frie Fre al gar U Bal e— . 

Qi) arrara Berra) (Gametophytic).v4 

(a) don Bfertey (Sporo-phytic) | 

(3) gap vied) xa-aifeera: (Gametophytic Self-incompatibi- 
lity) —3a Wire) ¥ uerrepor six aftian A Saker ym fawferl @ vaca 
aqer ani sifwern frafaa ei 8 aa ym fanferal 4 wewnfac 
Eis SL Ae aceite vel Peeiae Gels} ge Neel A He a Wa 
b Ua Vea & Gl afers V ere z 

+ ares sifitreaen Beare, Brera, BA, mex ane A ae wT & | 

(a) dtonyy sierra} ea-sifeeaM (Sporophytic Self-incompatibility)— 
SU VER a stern ws Aes Heil 4 oh andl Be; WU—aHaied), 
ARNG snfe | sormfae ater a gan safer w Wari we es 
URefs wx waReaa aeqra faeferal ani fafa ed & weq sr 
URrreEy a fared a a aria siqaferp Sa (Genotype of sporophyte) 
ux Pris aed) & cen a fawfecal 4,yoi wpfac each eI aia: S1S2 
Wel GI UT Wass S)S, Bexal SoS Wel Hl axe Slaew aNd s 
gata afe Ss, faedl So ae gard) eal & cl S)S. Wa GI UT WM S, 
A Hifs B Ace Pa & cae Sa WY HI URI IMT (Sy TA So) fox aH 
S2S. afdat 4 ure gfe aed w-Preaa Hee z | 
Va-afaaa wt aiftimla BIN (Bhystologieal Causes of - Self. 
Incompatibility) 

eq-arftrieran anfiatia areetl a af ete 8 cen aaftiehta onthe 
ml ia ct yer a fea wae— 

(a) uittor-witera ae (Antigen-antibody, theory) —$xe (1926) ® 
SAM Mel A seq Gest A ead WAS A ufsors-yicera ofp 
@ WAM UMT den afar 4 afta > ar val 81 S yA fae wT A 
ye faire ofits. an Pat oe & ol wa yraftectt ail alco aN 
Seed Meier Nipper ve & Foe ice mereraTet BY Bier See SCN 
él 

(a) Xn Wiese are (Complementary stimulation theory) —*el4 
(1966) & stgar wre Hi gfe & fet va Are veri a va ffaa 
AAI @) stews eel & a fH S aq fame A saRefa A ect CI 


eg ee Uke Rees at SLR rT ae SP 
| 
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va GIR val after 4 aca @) Freer orm w an 4 afta 
ver urea. valet U via ae orn & SRA URI WET arel 
Rerie wy she a fort ured Bear & aa urate Hl UPy aha etc & 


at 


Teg sifrirer after a afer veel area verel & wer via ara es 


aa slept wT Varel wr sfarsiia we ea & foraa were gfe 
@ fer aga a veref ured Sle F Ae: UREA GT gfer aga HAY Veit SI 
V-SASaA HI Wed Words AH Aecd 
(ROLE OF SELF-INCOMPATIBILITY IN PLANT BREEDING) 
Wed Worst 4 Va-sifeeaa a dec afte Aecd Fi Gs Wey werd 
m fod eran A arch & she. aera ATI 
(1) 4-3 sorteael & Fert wera (Self-incompatibility as an Aid 
to Breeder) © 
() o4 weet 4 et wa H dar # onaeaec Tet eet & ta- 
saad ded Haas edt @; GRI—sarasira_ sife | 
(ii) fergrPre cen gyfer et ol Carae era A STS Fryer 
ST Hea @ faa 


' (iii) Ware ae sened @ fea wel s aacraieh (I noresveoteen 


VU Bl Ud &; VA—uRdi Ga Al wg WHR A ad: Wald dma 


VU Hl Vi Wendi é; oki —(@i) affert a gera (a) save Garel & 
art U Yad oferet WEM (Bud pollination) ox (G) FR ars STAR 
apy, (&) Hef AHA (Pseudocompatible lines) HI Birehe at (a) 
vad ari w-afvera ay fred (Self-compatibility alleles) Sa 


PH | F1 BIATMST GVEA HI BAA weer aen fextex Sousa 4 fm 


UW Ud st 
TH weuei drat @ ford sel omg Ur) § GAA wa-Priea cea soar 
Bl Vad! & Rife Pra she Ae Georest H Vax FAM Hiei Hi Tash 
ISM VT Wal & Aa Ufertal F aegis saeen Hl Wall cea fal GT 
Weal 81 - 
(2) a-Froeaqat wea worl @ ford arr (Self-incompatibility as a 
Handicap to Breeders) 
ab Sate el: ret eet Sse ae: a cee aT 
(eee , 
Gyinge etrersisoaram 
2) a-feeita wei 4 orga ye a aad wan 4 ofoarg cer 
(3) sranond & Bares de GA Last A Hisar | 


82 | aA See Wor, Flo WeH-elo (eft), age Baxex 


AN GSAT 
(MALE STERIL ITY) 7 

“amm wht waa Fae WW wd A aa aa # Pras ae or ain 
| (Male reproductive organ) ofaptia (Undeveloped) Sal wa daa 
(Aborted) ela & forae oR Hers ULM (Viable pollen) Tél TAT 
#1 Oh Refa (Condition) aw ax aera (Male sterility) bed &| AC 
qa FMT (Inherited) H el Wad! 8) dra Axa (Inherited 
male sterility) @ W1 SRT el wed &—(1) arqdf (Genetic) AX 
aaa, (4) Hier ceancta (Cytoplasmic) 4x aaa, det (a) Hifreat 
Sat sarap Axa*acl (Cytoplasmic-génetic male sterility) | 
(3) sngafre Axaxadt (Genctic male sterility) 

HO wae 4 Axaeae fag GIRI (Specific genes) H ERI Prafad 
Fifa) 3. W—sil (Barley), Apt (Corn), VAR (Sorghum), Wwerare 
(Sugarbeets) 3mf&1 vil 4 Hact va smd thaex WA (One recessive 
gene pair) ms ms &Y Gufefa 4 spore PTH (Sterile anthers) 4a € | 
Ba Gael F-AyeHert far (Emasculation process) #! Fert (Eliminate) 
 @ fer Aaa GI Wart wed #1 fra agPA (Line) mI arer fla 
(Female parent) @ G9 F WaT Hea eat &, veer Gua aed avaeq 
vildt (Recessive male sterile gene) Hl Wasi an & Gal SA ALG AVIHA 
(Line) @ a4 aifea ax & Ge! A Ht (Cross) Hrd B| AY aeaar 
Ur Gam A or ae 2 | 

(qa) Raa AX ae (Cytoplasmic male sterility) 

SU WOR Gl aNaeae Wola: Hiferarzeq (Cytoplasm) ER Pra 
Bt & Gal Sad sgh ae said aap vila gr are fay yea 
Tel la & Wa SU WHY Ol RTI Hae AiG WY aT Bi Gaye 
(Inherited) etch 81 eaife dale 4 aire atrecs arg dia 8 sat 
a! 

eer emcee eu wai ae: enter as 
(Pollen restoring genes) ® RU Hike aencay arqeq ceil PH AR 
wee Wel 4 suRaiia (Modify) fra cl ween 8) ara enc 
ay Wel FH ARa-eg (Sterile) S HiRremer erat = een = R tele Tet (Male 
fertile plants) ¥ STAG (Normal) N eine en | 

PMH AAG ALTA Visi, Agel, TAR, aay ane oract q 
Ug Ul &1 le AF AY Weta (Male fertility) va Ward! sia MERI YF 
wifta (Restore) ela) @ | Avaya Teli ¥ amardt vis cer axa WIRTH 
Brat (S ms ms) | SRT BN Baral (Combinations) Hwa welg eld &; 
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SRI—N Ms Ms. N Ms ms. Nims ms, S Ms Ms. S Ms ms | &ilat 4 Aaa 
Wa Brot (Hybrid onion) @ Seat A Exe Wl Breit BI 


: Femato Mate 
; Fate ni Parent 


S 222 y-(E 
Opie om S 


&: 


© “eri2O Se S 


Oo Sten'eO Fernie Sterite 


O'renie 
©:©-© 


O" StenieO1 Fertile O Fertile 


Femaie Mate 
Parent Parent F; 


“ Cc} 


S x 
O° SicrieO Fertile O Sten 
B 


eo Z & Feruie 


CS a 


O's: tere © Fert! 







PA “g 
—s 
O SteeO™ Fernie O Siente 


faa : AP va Hl aan a dena a Midi A. snqaftra,. 
B. piremeancnea, C. pita eeaea-srqdie | srawdl ga 


| sa aR ara ved Gi F, Wel ga sax 
PRP -AAey Hp db ert =i Savana f Ht an FAY wae 
@ fort 2! Foie Si-i qe gard 2: | 


(au) wifrar-Reaneie snyaRia Ax aera (Cytoplasmic-Genctic Male 
Sterility) ° | 
Mitel Fane sake Arete BiReTRETCTe Ra 
bd sari a eli & R ry TRE Ua GB WAIT Wa Aa Fel 
ed @ afee ae fags deal wl ay } wo F (Pollinator) za SA Ww 
wee (Male fertile) Ha af) Bay Fed wT end Bo ae Here fda ait aK 
wee Bala. sat Hea 8, aaret wifes? (Male sterile cytoplasm) 4 
eqs WMT VT GET Sl ee WEN S| SE AL See YA: RT GAT 
(Male fertility restorer genes) @=ae 4 WORaGG Bra Bi GAY WHR aT. 
ARPA (Cytoplasmic male sterility) wl drat ware wl aAxaeacl 
(Cytopiasmic venetic male steriliny) 4 @iRran Geers Veli SY AX Hetaal 
GA: 4 GFE (Male fertility restorer genes) Tei Wel BD Wey WHrwey 
axe Rafa fea ui wan 8! fra d see G Fa va Sl sea HI 
—-aerqnie wash ai wad) 31 
. Sapa anhea ee Qe Waa qa: 2 nam an! 
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WY srs ol oT aad & GA—Aeea vfsfes vfs (NAA), Aferw 
elgguigs (MH), 2, 4-sisaufsaiah vwftfew vitrs (2, 4-D) ail 
gesla-uige Urs (TIBA) sife | saa siftiRad at-zfRa (X-rays) d STAR 
at W Aan Gori GS UT Wad) #1 He Wel) 4 Seq am (High 
temperature) Va War diftrarfern @& Ge a} ae ae Seat Vl Te 
é| 7 | 
; Waa DY SIAN 
(UTILIZATION OF MALE STERILITY) 

sei BT A Wee stot (Hybrid vigour) Wed WA (Plant breeding) 
Ol Ve ded 8 Fecal 3m & aa saat srry geqa vw weell 4 
Upednyde fem a 8) Uy C-ROM acl wal d War UY yd 
wel wt agfia (Emasculate) Se srazaw var 8) ageiary 
(Emasculation) Ym aif URerii (Laborious) dt wer arei! (Tedious) 
fear € fori DRT Gar aor (Hybrid vigour) @1 waa as war 
(Commercial scale) WR Tél GX Wad &)] WY wa ged wh wucll 4 
-ARa*A AHA (Male sterile lines) @ WaT BP WHx (Hybrid) sees F 
ded sar et we S| ale Vm sem UTS A Aaa TaeHA (Line) w 
SEF F981 CT) 7 STL SSSI A ee Mi 
q Wax (Hybrid) 71 

Why soil @ SA FH ANq=ze (Male sterility) @1 Wart. aduery 
ura dar Sfra (Jones and Davis) A 1944 F far an) sei area 
SQA AGA GdNIA iui F Gel] Geely ret gy Italian Red 
Variety) Ye VAT Well Gaal GT Wha: Aaea a | VA sa Wa | Aor 
Qe Hl skaa Ge w fer va gfeaed (Bulbils) gRI STA ae wa 
waar fat AX were viel & Ger Wee fea a saa dA yor a 
Wort Ader fara sen aa FY HE yi Aaa (Complete male 
sterile) fret, @w yor Ax wets (Male fertile) Fel den aw araeA den Ae 
wed dai wR Sa I: Lo aqua F wert wer ach Pref 

SUN ROA al Be AX aia far oI Ua & fH a wHR HI 
oR le & 1 YH Hele, (Fertile = F) a2 GERI gz (Sterile = S)| 


- wee Rae ad wih da aa we sors wea & ae vast 


Wasi (F) RR, (F) Rr, 3a (F) rr A SB fe .ve vars at ere 81 TT 
(F) a @Rremer A AX were YA: WMA (Restore) Hra & sa: wa 
aay HN fray Wasi (S) rr Bl, HY (F) rr WAN aa aK Tei dH MA 
UHV HA e TY F) A wh aeaeg wid wea ea #1 (S) mx (F)Rre 
UP Gl: TTR SS lage CO Ba 
mx (FRR Wael 8 WN Fy Wa ae weg ea & | 
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RON : we wer we fort aren oh ont & 


(List of some crop plants in which male sterility is found) 


aqreq TH (Name of the plant) | Type of male 


a (Family)|3iteit (English)| dene (Scientific) 


sterility found 





















Gramineae {Barley Hordeum vulgare GMS 
Wheat Triticum aestivum GMS, CGMS 
Maize Zea mays GMS, CGMS 
Sorghum Sorghum bicolour . GMS, CGMS 
Pearlmillet Pennisetum americanum |\CGMS 
Rice 3 Oryza sativa GMS, CGMS 
Sugarcane Saccharum officinarum|\CGMS 
Leguminosae} Lucerne Medicago sativa GMS 
Compositae {Sunflower Helianthus annuus GMS, CGMS 
Cucurbitaceae | Watermelon Citrullus vulgaris GMS 
Muskmelon Cucurbita moschata |\GMS 
Pumpkin Cucurbita maxima GMS 
Malvaceae |Cotton Gossypium hirsutum |GMS, CGMS 
Solanaceae {Tomato Lycopersicon esculentun |GMS, CGMS 
! Tobacco Nicotiana tabacum GMS, CGMS 
Liliaceae Onion Allium cepa CMS, CGMS 
Chemopo-_ |{Sugarbeet Beta vulgaris GMS, CGMS 
diaceae 
Linaceae Linseed Linum usitatissimum |\CGMS 





Umbelliferae | Carrot Daucus carrota CGMS 


GMS = Genetic male sterility, CMS = Cytoplasmic male Sten ity 
CGMS = Cytoplasmic genetic male sterility 

outaa avy 8 ene 8 Re ga ver A eae DH were B Wax 
aT Geary Se * fort Arar Ages (Female line) #1 aqakere Wiss (S) 
relat area) art Hl wa: Wa wel A (F) rr Wav dei AX Hela 
we amar & fra wd #1 aa: fa wel 4 gefeaa ts ate S 
RAY A] HT VATA AR-AR FF WHT (Back crossing) Exh fear 
Ul Whar * rai gerferaa Ys GI aren fF (Donor parent) HR AX Hera 
Tie wy sae far (Recurrent parent) & WG 4H wa Hrd Bi Sa WHR S 
6-8 Of Garo & wa de ura Bl wd 2 Th araxg ela & aM ses GA 





86 | WaA We Wort, do UU-eio (@fR), agqel Dare 


ae A AY Wore fey & war va #1 sa eit gar DV wasn 
GW Wha ZI 


ftalian Red * Crystal Wax 
9 ©sr Of (Fy 
. : s ow, 
F, 50% Crystal Wax Genes x Crystal Wax 
(S) (F) rr 
we . dl 
BC, 75% Crystal Wax 2 = x Crystal Wax 
(S) 4 a) rr 
BC, 87.5% Crystal Wax x Crystal Wax 
(S) i (F} er 
. | 
. ye ee 
BC, 93.75% Crystal Wax © - x Crystal Wax 
(S) vr {(F) rr 
4 
BC, . 96-87% Crystal Wax “x Crystal Wax 
(S) rr ff (F) i 
Sear 4. 
BC, 96-437% Crystal Wax xe Crystal Wax 
3 (S) | (F) 
r 
° a 
Biigaeeed 2 
‘Producing line Producing line 
S--1 M4 
faa: arena garter ts SU wigtca Ge Gt aay aera SF 
ee at fate 


dae dt vere O RY were dew S wanes a UE SR 
AR ARIA ARH A Warr src (Combining ability) aI Ui" Saga 
Sil & fee Waly Gar aca fey oT Ge) at: ae dma a 
sg Wiss (F) RR, (F) Rr Gen (F) rr Bl Weed S| Ve F tas Ae 
Ol AX Hele Sal oars Tet Fa Sanh TST He (Bulb) arareaietes ATT 
Bq Ble 8 | 


fort were F war aor Heit B wat vine de gra wea SB Aa ots 
fra AA sas Vd) & ae dot Aen Wael AF Mae det F ae wae 
Wel wr BA, asa el 3 Vareroral wat A Wax dist wm) anasaw 
WT wera aed @ fer at Mai ar walt fer Gin 3) 1) zeae GaN 
fa Aan ware Hox for Fh Raray cen @)5R OeIeTT we 
® weary are 
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Ree dior 4 aN were Wee dia ar fart a snare gated 
ee & fe anim ae were yar vorftrer wey arer fra ae fread 
Oa: zl UMA BX AK Helen asepal aq Wax waa araey A era & aR 
wRerey Geli ue dior gary fort aq tai G ur a arava Vth 2 
Ui AR were Wei B urd ela &) Varexonel afe ar ule araza A el TH 
Ud Ga ART A ARG AHA VST aT un Wed! &1) su A AGRA 
QTY GI BAY Herd AIHA H Wy WHml wrp Ax BUHY VA HW 
Weed & UY Ge Geax Al AKaeA St rT | aa: aera GA (Commercial 
crop) Sera we & fer! STH Ae Hag (A x B) Vex dra Mar wT! 
Utd aft Bas FAR Heraen Ga: Yemfta- sis Bt a Wax der Ae were 


erm | : 

Raz SAA Wel (Hermaphrodite plants) 4 day aha Gerea S 
ford AGP Gl saaHa AEl Std & eaife Say were aM Aet aaa 
BP. 

‘Waa W a (Advantages of Male Sterility) 

(1) ab wR VY VA weasll A wel ewe dhot ered aed weiter 
dat &, wa aed F afte tine dio eer Ge wad & aen War set aT 
VAT BY Ved B; sG—arant den sar snfe Fy} 

(2) Aare GA AUNT al arden ste we dex dro ea z1 

(3) Sue war U eM wae oe Ae six: area anfs A da 
slat BT BUTT PY Wad BI: 
qo 4 Dima aa GI waNr (Use of Cytoplasmic Male 
Sterility in Corn) 

Aen 4 HRM Kaci ARAM SH Baar V fewaw wax dir 
sores & ford cis fafa ar val fan on wea 2 TN Pra war B B— 

1. A’ weed Gt: writs vic at squRefa A we sa-nond 


aq (One inbred male sterile no restorer genes)— 


A x B Cc x ' Dp 
inale sterile O male fertile O male fertile O male fertile O 
AB x CD 
male sterile © | male fertile O 

ABCD 


fea : fate day ‘hci Seiwa (Double cross male sterile hybrid 
seed production) 


SRIaT AY AS AR A smrmona Hae wer yA wna vite 
Tel St & Gre feat Wax Atal (Double cross hybrid seed) A B C D 





88 | yaa Wa Wot, dio Va-<lo (fa), age] Waxex 


ARaeA Ela & Ba: Sa aot A Ha Vers Hea w fer ye anavre Val 
@ fe ga dor & war sia wa aren Ven fear dior fen oa 
aed ol AX Were Bl Hale AY H GI FA vat fear we aren aot wei 
VaR O dae wea mfea, aeax Hae saat em fe sea ah ava-eq ora: 
Word er MAT Tel fe GT | ARTA SAX AL werd feWaX at OI 
arya 2:1 seat 3:1 Yea aed 
2.Uh sea a sea: Word A ax woraen ya: wnfta vila at 
wakefa F way stad: Word Axa-ey (Oné inbred male sterile, either one or 
two inbreds with restorer genes)— : 
A x B C exe D 
male sterile O male fertile O male fertile O male fertile O 
y , (either C or D or 
both with male 
fertility restoring 
gene) 
AB x CD 
male sterile O | ‘ male fertile O 
ABCD 
male fertile 
opener Word C ata DA AR werac Fa: werfld sia & a 
50% We AX tele Biel & Six Ble Caen Dalal 4 ae eee Gt waa 
Ura Vt a WH de Ae wera ela FI 
wMiad fA ert Gast feet vex dor F da ax wae eld & 
We UH src: Word A AX eae Ys: wfia sea ef sierar avai AI ai: 
AX wera stot Pens Gi slaxaar ae slat 2 | 
3. @) Sra: Wont ARM Te YS AAR Were GA: Yentde Vira 
(Two inbreds male sierile one inbred with restorer genes)— 
A x BY GC eo D 
male sterile (rr) |_ male fertile (rr) male sterile (rr) |. male fertile (RR) 
: (with pollen res- 
toring genes RR) 
AB x | CD 
male sterile (rr) | male fertile (Rr) — 
. ABCD &Rr, rr) 
Daal 50% AX (Rr) Bera’ we | 
Sere iat ed CO aie Peis, (Rx) BIg. | Sa: AR we 
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Hay wy Ge Wee sagen U silt wrt tae OY UHdl & six aex Y 
AR wae dro far wl sagan wel enh @ 

uMiad dri fafa A Aaa src: WoT an AR wee Wal G fora 
syd wa ah a eit @ ued Gai ay were wire ern &@, 
Ta Mra ard wal Uie 2 | 
maaan at wre — 

(1) Ga 4 wa ats ar S oR Hae dor Genes A aria sifere 
Bl Wad 21 

(2) ee emai 4 oRaftia ara 4 Qe ara: Gon a aaeAH 
UA BI Ud eI 

(3) aft-anh aearea orc: woe & fort WT T ahi a ar A ae 
Hong sldl &; We—ararl G feve 23A da Stet sey cen arte 
arr & wf Waris St @ sad vee A ea Vai S cdeasia aa g1 

(4) aficy dari A ofa cen cet AX Goran Ws: wis vefa ert 
STALA Vl z | | 

WR : W-sweaa AN Avaxtaar A sr 


Vs | ANG AAT 


1. Ga ASR Weal Val Gyan |. Ga A a Geers ana Ba 
wee AN VAT ed eva) & awa Gat gap wel aah zs 
sre sera aia axe) «il GH Sen |) aRawae Hea z 
U WrATe WaT Gwe ae] = - wah UN een A ware oePTeHT 
Udder Pa we A owe]  Ael aad s| 
Ved] 8 TH UA aM wl - 
arr Ged el 

2. wearer Fakta w |2. awa del A Woe ear 
ferd werarl wre pr sifirar-} = Wala Fel St & aM La-RE PT 
Blo SKS W-INPW SRI alot U ate Ae GaN GT Waar S1 
werd feat on Bart BI | . 


Wea 7. Wen Wor aa & 2 SS Ha aM Veeai wr aes wife 

What is Plant Breeding ? Describe its scope and objectives. 

BUN" Weq Woaraat ae we ae faena & frag ani diel aI 
ate sniffs ae b om S vera @ Vasl arqaRrea 4 yee fear 
ONG & I” 

TY WO STS BA a WHR W UH Gea. AST & | Waa WE 


90 | Weta tHeteT Wor, do wWa-xito (pfa), adel. Ware 


fast & st sie cee) or sual & a & Wa GUN oft Hl) wafa A 
Wal Ua A Haat Susi) x era cal & cle anreyq wel al ary 
HW wera el 8; sii—weil. a) ai. Tg fom, Wor ca Hai 
(Clones) 31fe | . 


Ted words ay vepfi—een sera fsa 
(NATURE OF PLANT BREEDING—ART OR SCIENCE) 
Wad Vora wl Ske] HY aD Wel Sl asl dai weer Fy sua wa 
Wid: wencra St on sell Wed Wor Gl OA Gel @ BI A wa WA 
Eo Ga HAYS A Wala A sei snawardl sie SeorPAR Wei wl wleax 
OTA sey feat) ga yor OU wey yor o! une fa ‘ae’ 
(Selection) & | #R-3R GU-GN AG oi Wal G wah srt ger a SAA 
afte BIRR G Wey sres Viel GH) WiewY GAA sey fear safe sa 
CY ATH cl UU Werth Gs iH SA Fel OM, sta: Vell Sr aaa qole: 
Hqei ao gfe ax afeargel feta uy el PAR ol Gas sa AAA w 
GRAS dedi Hitt wee a aera esl snot A wR wT 
» WEIR cen ware foes ar ore TEA |e sen Tay Kortel Hl Sey AM 
ania Hea ob cid vied aA there ue Poke 8) oe Gra AN wea a 
Wed Vora sie ie ven at fa @ Gel 4 snitias sera at fafaerenaii aI 
Wea cid St eM GIGI WANT Mel | Bene a ford ae Y ata: Tas fore 
Weg Worst Wiha: ait “efi | 

aeg SO oral ar sqairer Ss set cen arr. fasTA at art 
WAS GI Se SA Ea A Wey vor 4 fas a afte wart eA om 
SIX Hell GI WAND GHA BA Weil WA! Wey Ystte al ueci ag frat ai 
Prarett & fers urpiae fais ox PR Yea GSe at UA set Te 
Msn: ST D SEN WY sol Few I WHR S We vest ae 
Wha & A Ge sUy aeihia FMA H eNK we Ue at anqaiemn 
SO saad Ca Fora As C Ud & 1 say ara Ah oraq yeaa 
@ fort wei & aaa a Hon Sal vl aecapi & fer fe ois oa S 
U7ey Worth (Plant Breeders) & fee of, 2e=gG Ha Hat TAG si A Het 
Mea & afew snare wey wert Wie: Uee-ger H wer watt fry ay 
siqahtia feral ox snake get & fora ford weg Wai (Plant diseases) - 
GM GAS Hart H wT den ser aR wi fe dell at agar 
(Adaptation) snfe @! wide Be FAT VHT aA seVaH S| Be: Ha Ys 
Pel Tt Ta eR syie wut yi: fast & on im angered & 
‘feral ox arena ent 1 SS lesghte sit, 


Se, 
—_. 


_... 


a 


LAL 


uaa HU WITT, Flo Tu-tle (HI), adel AWAKEN | 91 
qe TSA wi aa 
(FIELD OF PLANT BREEDING) | 
Way wars @ aa pl drs Heer arti 4 fasifera fea on wean &— 
(1) srfeensq srerar ured sii eared (Germplasm or Plant Genetic 
Resources), 
(2) wore faferaf (Breeding Techniques) 84 
(3) drt Gearast faferat (Seed Production Techniques) | 
1. orien (Germplasm) 

‘did at wonfeal (Species) ¥ woRera ae Pawn wl Ta wae wr 
wae Ped = (Germplasm ofa crop may be'defined as the sum total of 
a hereditary material of the crop species and their relatives) | Taq Wort 
wl Us Wh FT a (Area) ei SSH SA Ge! a Hite wisi ow ahaa 
Gl SHEsl BAT (Collection), Wei (Conservation), FuasHa (Evaluation), 
Sol Yer iT (Documentation) Ya SAG Wey Was A SYNE SKA 
Sal.& | Id Tea VW WT WA Veal A Saal ve ser faary qa fea” 
Ta & | 
2. Te PAA (Breeding Techniques) 

Wed Weta Gl wep WeT wT S ras ri srqaier me! = Pra va faeai 
ol Gidl m BMX wp for wart wed & | sus seeria MST Weg worry ai 
fafa, Sag Bua, aim vd efai ane and &1 sad srela wary wg 
Fs wis) Was; sRi—-aray Mle va Wr Vell Wore, Wen we wary, 
WOT WM Vo SMS | : 
3}. ee weet falteii (Seed Production Techniques) 

ae ORR FSI We Wea Gl aA Si We Wert ERT Rarer 
wifeal @& aor ol we WI UW Sen ws a wor @ forert epg ater 
Rar ot Sree et web | oa dhe Gres Al Ue sist oekaa é Sy F 
fara oft wenal vd oi eater i verre S Yet S1 Rap 
apa werd flor Gane ai Rrra wa fatal arch & | ; 


Wed WORM @ Test 
_ {OBJECTIVES OF PLANT BREEDING) . 
Tad OG wT YT Bees diel H wera aris uRada Gr @, 


Red ek i on wee wr TIN oH TS) tal Fee HOR a 


GRadat 8 sae AA cari F Wai anedivies Gere fern nen S1 orau 
WIA O Be seal vtea Praftiits 9 
ae woa_Aft weal 22 wine ofa Basi SG ats 


RGSS ooh de ohne ute Gh eae es ee 
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2.3 B WH (Qualities) F YUR BAI—Way WS HI Teva 
oda sli Guo der e) adel war & afew sad Maw soo wi 
UT (Good qualities) VW Wart a) Ve) afed, aaifo fort aa BV. 
fear wl fad aeafaa amet) (Net income) ei, Ye Sie H Gia 
SI GUS WN ar uy Pe wil & aif ale wos site eV sie zo 
aa Bl HN adl es Bu S Ga aide fem & aia ox el ura erm six 
PRA GA H LIA WS Sy BI SP | aa: Gao AEM GS W-Hlay TAs | 
TT A sree BA ales | Garexonel Hara A cra aan ferret VM, Heil 
@ soda WT, qed Hes, sla La ae sari B ster Sl Way aren 
free snfe Way S| 

3. Ui feet Meter GI wi ave G Geraal ae Sualaaisil a 
sftp U sita srasapaisi a yf ae aa | 

4. save fast an fera—oeh feat ar Pray aear vif qraraxtr 
@) STATA esi (Abnormal conditions) @. ea wilaa ei—afA, ar 
Ce ARTA Gl SATA eNGHT A BTA: WENT Ute ee yfex Se Sa aga 
6S) ma ele &; U—sreia sera entra yf, ait a1 af (Drought), 
sift wi, site wel onfe ean | sta: ag fret 4 Oe errar ert aiey 
‘Sl Sa RAT wena @ wa W wa wrt By 

5. afte carn aie feet a fferi—ag fee 4 we sera 
Vdenl aa Reng wr safle soa wey at amen eri afer 

6. ae wle Save feat ar flora—oril forest a7 Prater aay. 
al wi dent eitara drei (Pests) a1 Where ulead HY Ud | 

7. aqaRcrin A ge—orh foci a fra al we qea as aa F 
Upanygas SME VW Wa | 

8. MH Geet del feat wr fdera wear! 


9. fe waa HI Vl wal a7 fara sit VS IA oe wns wT Ue 
Wel Vee Ts WUel A VMs oN Wad A; w—eeraen yy serar Wars 
H | 

10. Hel at gfe mpit 4 oRada—ueii & ae cami at gfe wepf 
4 Wa oRady een trad a aftie woe ¢ we; GA—AE F dara, wid. 
Het va dh GA es wan ufteil, siffe dot apaaee a safe 

11. 4a aal F wea fan (Extension of crop to new areas)—144 
Woes SAM Wa Hee & fe Wh eel seas HY ah ae aS VIA. 
GY SIMs A Wes si Wei We Has ved wel SA ws of GQ 3a 


SO ee es STE, SES weer see 2 
wwe Fel Fel SME AT ety 
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12. va Wet GHA aleit Geel (Synchronous growthh—fI amie 4 
Ue one Prerern sife vee wer ved er fore var eer WAP) Wee 
wl Hels Hl Vl Ue | 
13. HH waa 4 va aren feel fawfta wear sex anfe U ze 
UA aren unfed fapitia wea fora ve at 4 va G alla Hci ci oH 
Ue | : 
WA 8.2 @ Wo S Fea vexal, fafa attel cen saciferai oT 
aly @pifere | 
Give major breeding objectives, various procedures of breeding 
and achievements in Wheat. 
Aad 
we A worn @ Fe Vews aM é ? 
. What are major breeding objeciives in Wheat ? (CSIM, 2011) 
ara 
We HUA H Words Vera qa zs ? 
~ What is breeding object of Wheat Crops ? (CSJM, 2014) 
SaN—TE (Wheat; fefewa wReas, Triticum aestivum; 2n = 6x = 
42) ; 
Te UD aot HI Wea S| Ge ela Geary (Temperate climate) 1 
I GIA weet 81 Ra A Ae a WI Hae AS GAN AAW BI 
sual A FSI GSI VW Tay Weel, He Waa, Vers, Woe, Fens, fas 
ud aorta 4 ad 81 Fe oT va sige > ve & fH gues aril A weesF 
Ua Val 8; TCA H BI GRU SUH are V wei wy saa Wel a4 a 
&1 te wT Sra a Wel), Saaxte} (Bread), Vest (Pastry), ANKE, 
{sa (Noodles) snfe aarl @ fea fat Gra F | 
He Writs (Cultivated Species) 
. te a Prafea ds ge Wee € - 
(1) fefea Alrayaret (7: monococcum), 
(2) fefe@a efsisa (Triticum turgidum) V4 
(3) fefe@a yeaa (Triticum aestivum) | 
fefearr Ares Cie ne um, 2n = 2x = 14) ga Vite 
4 ued a Prefekaa waeiei efra € : fFo algieaa (T. boeticum), feo 
SSR (T. thaudar) vd fe Arteta (T. monococcum) | FA sg-Hri We 
(Einkorn wheat) Het Viel @1 Fs Waa snfear eal (Primitive cereals) 4 
U we 8 aie asia SUI TEI GA snfiiie Herd 2 | 
oe afetsa (Triticum se 2n=4x = 28) sui ania 4 





04 | Wala Weel Wor, dio UU-eo (Hf), uqel Wave 


Slgalge (dicoccon, Syn., t. dicoccum), SYs4 (durum), eVohsa (turgidum), 
Wena (polonicuni) wd Hele (carthlicum) Na Tol We @| Na A 
feo eftfsu ay dase? Sw (SERA VE) D) ARIE, WA VAs Va Word 
jo amp wa A ai (Rainfed) ai eh 81 gaat Geen A asd 
SeHiHa (dicoccon; VX VW, Emmer wheat) H) Gd aed Ha Bei z, 
safe aed) efhisn a) il amma arg g 81 

fefe@a gReaH (Tr iicum aestivum, 2n = 6x = 42)—s3G Sis & 
Neer red f (spelta), dfaald? (vavilovii), GRZIA (aestivum), Bl*GICA 
(compactum) Va aad (sphaerococcum) Wiser WAS ad ¢1. 34 
wi WU Ro wReas ayo Wteq7 (Sater) Te, Bread miteat a hae 
fg) Ai ANA Tee AT Geil A TaN siftre ad eri 81 sa art 
WAU Us, VS Bi Hist He) SVP aT HT anit STRIC! VA 
‘aur aaa a feral en et eI co sitar al Sal SeNPT ATE 
& | 
saa wd far (Origin and Evolution) 

feo vReaH wm SONY aw sae Gea A ET BI — 
ag sfc (fRo vReay, AIA AA BB DD) al wah Side TAR UW Ute B 
sib fawn wo siden wre wel &1 WA ara 8 fe WE aH Pear 
fraferttad al au 4 esil | e i 

lL. Wat Ueel VA ai feyflra writs, fora fort A Vd Burd BR z, 
UHM esl sd TER east fF) @ WIA fer GV agifra 7 
(Sra AA BB) GI STH Sil (HRV) | Ry ugitig Wea sy, cfisy, 
SEHIPAT Bie ARECl Wei GI eure & | ome h Te STAMINT STN 
fora aa Ba writs fo Ereae (7. ‘cuschii) * e | 

: 48.3 A, Bd D Print at wre rT iis 

ae Gla Viilst (Source species) 


(Genome). Rafe: siuensen 
(Classicut concept) 





SYM SANT 
(Recent concept) 















A feo TB “4 ([. monococcumy | Ro Sere (T. urartu) 
B UCTS = Wid (Aegilops AST 

speltoides) . 
Cc Ofori ay ew (Aegilops Ro eras (T tauscizi) 






squarreasa) 








VITA (Reproduction) <i 
Te FcR oa etal Sl eid Wel BAA (Bisexead era * i 





EE 
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WAI, SAA YS (Anthesis) w eh Slat @ | Sta: SAA aay 
Mme Ht oy eter o1 cert ail-al 3-4% dH WII el] Ta eI 
SUG QuispH (Inflorescence) wl Cg Spike Hel GTA F | AAT AAA 
(Tiller) @ wage oT Yor Wa Weel Ela e; eH AG, Gey Tea GT 
GT ea #1 Way 9G 10.30 4a & GR Was Hs YAS Bia Fi YH 
WES LY WE OTT etl A 2-3 iF ers @| 

Prafaa arr (Controlled pollination) & fea, aa wera (Anthers) 
Bem B VI w Yad @, af faysya (Emasculation) @ea & | Gi Wa Wer 
eaghhat (Spikelet) ¥ 8 dra G YAH (Floret) S! Para “35 ei Cal 
(Lemma) va Oferat (Palea) @ FRI DI Gers) a MST UG Bist Ga & 
Sa UV He ea F| Suh We, WH GH S WHIT HI eter RR 


Otel feral aot Geran GU Mare Sa S| RIM GS eA WN as SH WISH 


S rel a urn & Rei & eitsi GI GX oa $1 ea een we 
qT A IRA ard &, ferrd aRaaq was Se Gus] D sex fee aid 
eI SVE & oY Uigal d peo a yk wigHe @ dig ey Rend 
8, RM SA WisHi S a UW Add Sy aT ai aqha yrs a 
GR eat | 
WA Vers (Breeding Objectives) | 

Te Wr @ wae vera Paafekia e— 

i. SUG (Yield) —oaa a Oe een Ct AVI Vee Vl Fl Sia | 


wa Yen way Mafia  ) ui Waa w Init} FA A Vagal a) 
WEN, (2) vi aie (= seria ar Wl Geen we (3) Wier we (Test 


weight = 1,000 ara] al 2X) | 


2. 21 Wet (Disease Resistance)— Rly VAT Disease resistance) 
qed a HRag Vesa 1 ARG § We aw Hewayyl Yer MeafeRad € : fee 
(Rusts; TU, 7 va alan fee), wh weic’ (Leaf blight), Bec de 
(Karnal bunt), 32 HS (Loose smut) Ae | 


3. yerTat (Quality) —TaM, SAI Ai STL, ari a STAT, “ait 


ae vd welea, Wey cig, wea BH (Gluten strength), 161 


(Milling) Wa digrt errM-snie, FEN VS Yep Warr Gers z | 

4. suifaas aitaet Vfeeat (Resistance tv Abiotic Stresses) —3iradil 
Wa oar aie (Stresses), U4 (Lodging) amf& © & fea Vite wT Aerca 
TS GT Yel Z| 


S. Qe Bae (Wide Adaptation) site ArT ges iS! Ry 


(Adaptability) a sr Wart Bed S1 


96.| WAA Gael Worss, do Ta-wlo (pf), agel WAxex 


Torta qfaqal (Breeding Approaches) 

 fahra1 wort facet ya Stal Sree ar afer aviey Poser 
wai & seater fear war @ : (1) YR: (Introduction), (2) ei aga 
a7 (Pureline selection). (3) fe] WHI (Varietal hybridization), (4) 
GRY WRU (Distant hybridization), (5) SaRada wot yearn 
breeding) Wd (6) 3m] alata | 

21. G:F (IntroductionX—7Rda FA TE a HE fei mera zn 

fedlap WRI UV UT BS 8 MH BRIT S He verert frHifektad 
e : aixefera & ‘Ree’ (Ridey; fce Veil, veTsi FH args wel), Afra 
G GARI 64 (Sonora 64) Va AAT Wel (Lerma Rojo) afe| yexerfte 
SA /foAl GT WH Grip amo Baar fa 7M &; Sa WHR HI 
Ee ogi/feel frefeftaa & : SSert (Federation), Yay (Thatcher), 
M41 (Gabo). Ae (Gazin) aife |, Ve HT al art fei, HEMT BAT Va 
Writer, Gt fe 1960 vd 1970 Hm qaral a waza few of, fae 
(CIMMY7), Afearat O geen asa A at G UIST Be TI 

2. Je AHA AX -(Pureline Selection\—te HI Waa Veer fama 
SY aeil We) fei, vi NP4 (NP = New Pusa, 4 WA), NP6, NP12 
sife, sx worta fafa G ura es eff) 3 fei aa va face 4 it aret 


ciefta gg eff NP4 fet at 1916-1920 hem flea a wales 


Waa ae oA AT AA al Be fecal or frpra qr} Be apa 
fea 4 axe G fora aM en, GRY Yor (H617) C306 V feat za aor 
81 ae a ceafta frei, oh fe ya derma am ura eg eff, 
Rrafeitaa & : C13 (=K13), esq 9, Tora cIgy 11, TT cIET 8A, C46, 
A090, asi} 168, def 224 anfe | 

3. fer WH (Varietal Hybridization) —a¥ 1925 a are fafa 
aH 7S sftrare fA Pet V wet es & (AN) | Wax piesa 4 
wifes dari ar a sata fear wa 81 ARG A dan fal a frafta 
Weel fee1 NP114 oh; SaHl ‘Hers’ Va NP4G dra wplap yen» 
(Natural hybridization) @ ura Wafeat B faefaa fea wa a1 NP114 
FEY FS (Loose smut) V Fat YEA 81 arora GA airepier Act aN F | 
art fcr FS after ar flrs esft x fash (Exotic) agal A Wart 
‘G Eon 81 Brag, Wad ae frees (Performance) dei! fl ai 
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sed} Mar] ae (Combining ability) aren BAT Hs straws Ae Bre 
G1 ok: teary & fry seed orl wl wat daa wis Pisses @ ay 
. WR SM Saya wel Bal @) wei aH fe GCA (General Combining 
Ability, WAY MATS aa) H sna IK A Gra BT Meet A TIAA 
Oo Yala Wray Udi ae Bal oI 

Wary G ura Wiewi 4 aac? wate eae method) @ GqarR 
ary anf ara #1 we gaa derach gels @ ae aga aRafeia Sai aT 


«WT aaa wed &1 sam sera adits dex fae ae cross method) @ 


ay feeai or fapra- far war 8; wa war 65, NPS52, N15439, 
IWP72, HUW234, K8027 anfe| eta st 4 fadifaa qo feet &, 7M, 
PbW343, KR119 3mfe | 

4. EWA WH (Distant Hy bridization) —waenv 7T@ (Bread wheat 
= yeqftr We) GWE walt Te G fat me 6 : FF THT U Hy 
eer ot Rack fin aor ee agitra west 
geyfrea we A are Vile, Wr Veet (GSA, Greil SAX, Khapli emmer, G 
Aree den onf) ar wT Pen eM 8) ga WER UTA ART 
SIRT WR VaR ail, wy USToH RT (Acgilops), CPT (Secale: ame wy wh 
foray 7Y & | 

5. saRada Wor (Mutation Breeding} FY we eval a 
far vac: SeuRadal (Spontaneous-mutations) ® Saat ze B, GA 
NP4 feet UY NPIL ot faera! WRa GeaRadal (Induced mutations) GT 
Te Worst A Sag Veal waretl | ited eer A SIRT EST | NP799 
#l Ua al (Awned) vcaad) NPS&36 fea & WI A 1955 4 fant 
(Release) Batt 21 | af 1967 4 BART 64 (Sonora 64) Va TAI Vist (Lerma 
Rojo) & We VS al ae voRafial a wag: ‘Rad! WAR va 
‘IR aa @ aA G ay fest & wa 4 fafa fra awa eM 

ara aftrai (Other Approaches)—weart UT fev W sea 
‘@ agengs frei (Multiline varieties), KSML3, MLKS11 Yd KML 
7406, a fra fren wan 8; Afr J Peet chairs sei St Wa Bt dene 
Te D flora & fed ware fa wa 8) sad weraey, aifremal 
Sys AX dea (Cytoplasmic-genetic male sterility) Tafaal ar fora 
en aay 8 afea sao arn waa adil fear oI war si aaa 
SRO & a gaat SMA Boa we Sa ws GO sa Uieey 
oe, chy KRL1-4, KRL13, KRL19 aif amt fepra tear va 81 


O88 | Ue weet WoT, Alo VE-eo (Hf), wYet BAER 
eon = fie viaenil are feet A wt YT fre 


en eee ee 





Vow =| aM ae | ae «Ge CTD x NN 
THR (Type (Indigenous x (Indigenous x — (alli. fai) 
of cross) | indigenous) Exotic) (emf va 


(aR fare) ait fare) 


Vo VM «§ C2I7,C273. aR fe: C228, PART, 1B 208, 
(Single cross) C518, NP52, C250, K65,K68.  —_- UP 262, 
RS31-1, NR52 NP120, NP710, UP1109, Syeon 
NP 720, NP760, 
NP770, NP832. 
. NP835, NP846 
am feat : HD 
1949, HD2204. 
HD2281, HD2402., 
—HUW12, sre, K 
8020, wet 2185, 
Wet 2535, WH291 





fardiax (Three- — oe fei: - 
way cross) NP809, HS86, WL711 
: ‘ 1P818 : 


arit fei : DWR39, 
HD2270, HD2285, 
HUW37, HUW213 
fea “= cat feet : NP823, — 
(Double cross) ~. NP824, NP825 
7 ‘ait fara : HUW55, 
UPI1S, WH157. 
. -  WH331 
ulead WH — ora fared : C306 -- 
(Complex cross) 
. TARAS WH (Interspecific Hybridization) 
fz0 oReae x fgo cftisa wlio SigpIarT: A113. A 115,A0 68 — 





feo efitsa eet ihe ei vReqT: C286 
feo eftisn aio sya x fRo UREA : NP 890. 
feo chisy ao sya x fo chs Ao 


SIRGTETT * ge UREA : ) feaTs-4 (Niphad-4) 


‘ 
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We 9, UE dha vented a aia Hiforgs 
Describe the hybrid seed production. 
AGT 

Wer fred a ara ferfer! 

Write the demerits of Hybrid Varicties. (CSJM, 2014) 

Sa Ahr seed (Hybrid Seed Production}—as Gari Ww - 
wer dea seresn & ford Prefeftsaa sfrardard & : (1) Aled wre FT 
SII Wd WA weiter fade (Emasculation), 2M (2) AX AAG H ITT 
wl wafer aR (Dispersal) MW AR YAt S Aral YT aX Wee, NTA 
Wel saw wr Ae UV WM (Pollination) @ aH) sfteig ara 
Graal (Cross-pollinated crops) 4 IPT GReIT (Pollen dispersal) Wa ITAts 
aa & weg amt wh ramifia wei (Self-pollinated crops) 4 TE Ye 
waren Ed &1 aa A aN Baw GI adi ow ofaien waa TR SI 
Geral B fern ore & PRM Ael we a die UY uM Bt Ws! 
faqert (Emasculation) @ fer Waris aX aeqat (Male sterility) PT 
sua feat wre 8; g8 sngaferes fagua (Genetic emasculation) BEd 
1. oe wee A faged va WIM ee U fea area F1 Wax Ao oT 
sera (Hybrid seed production) fFrafaad ara faai S Peat aT Wawa 
@ | | 3 

1. mRraeal-snrgqakr. Aaa ERI (Through Cytoplasmic-Genetic 
Male Sterility}—ae walle saad a ari ari fal &1 swat waa 
AE, AGN, Wet, (Roy, Waray aie Geel FH fara creat 8 i Aaa F 
UH Wari w da Gores & fey ax dea Aral Gaw (Aline) a werH 
UX HAR D Ae YARN (Restorer) SX AX TAX (Male fertile) sea. 
(R line) a) @ GAN SUI Ve Sl Alel WAG ERT Sot VA) Aa WH 
(Hybrid, A * R) dat AX GAR (Male fertile) a}, qaife a Garena vir 
(Restorer gene) @ fery farryrst (Heterozygous, Rr) el) (Fa) | 

PRiax (Triple cross) ® ator Gers # ford Geel AX eA VETH (A 
line) @Y AR SAR UA ATARI (Nonrestorer) smaiHetd (C) 8 Waka 
Het S| SA Gen V wed Wx Gey (A x C) Ae deg (Male sterile) a7; 
“FA ST UHV YALA Baas (Restorer inbred, R) A Hd El AK 
dey tine thei (A * C) UR aA wht dor Bia (Triple cross) Yd AX GAR 
(Male fertile) ef | fRFAHX (Double cross) S sha Geet G fers AX seq 
(Male sterile) Wa aIQTRende AX GX sawed (C) FW GH BI AX 
qq (D) va VaR GARUTTH (R) IAtNoTGA F WHC! HLH ci Vr Wax 
(Single cross), (A x C) Wd (D x R), SIA SRA Fl SAG We, SF Shi 
Ge Vari wr ange a daa Hea B; Yaoi Wax (A x C) AK ata (Male 
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sterile) Ga 3i® sa Ux ad BA) dyer feaHx (Double cross) el) (faa) | 
MAGA, AL GET AAI Gri, Veet UH (A x C), aH) UA UR HAR 
ae AY Udy Sete (Restorer) FAh, Vel Wx (D x R), H) Al Ha 
ams Ud) #1 Sa WHR urd fewer wm 3nd Ue AR deT (rr) Ya 31g} 
Wiel AX Gaye (Rr) #7 | 

2. mifsrareehl Arata (Cytoplasmic Male Steriliiv)—su fafa 4 
we Va w sures yas fia o A war ee ei ued su fafa 4 
YAXetH VT (Restorer gene) Tel Sere Slay | sit: TT eX wa AR 
dey ete G1 Su faa GT aga GA GIANT Es eI 

3. ansafers AKatze (Genetic Male Sterility)—gu faa 4 ae dea 
(ms ms) 3AWVIT HI AR SAX (Ms Ms) shot B GHRa Hed BI AR 
ae Sao UR ay WA aor Uae ae AK Gde (Ms ms) eld 8! SA 
fafa G2 Gua Ho Uo So H SRS Va ANG A caer G Wor Ao sees 
Hedi G SAX ANGTG A SEX G1 tix Atel Sere Via Gary we eI KEI 
er 
— BuRTaa falda A Sry rel! WARIS GI WTI ag erat (Temperature 
sensitive) a! <iftarel Waal (Photoperiod-sensitive) siyjafera AX aeAct 
Hl SINT 8) Gare wm ford, MA SI VH amg wad) anqaferp ay aa 
(TGMS) #4 28°C G OH GAH Blt Ue WN) axe AX Gde (Male fertile) 
ell @| ca ae ast 30°C U afl ATA BA UR WN axe AY ae 
Sd 8) Sa AX dea HA oT Wee Alot Varad 4 sua freiferfeac, fara 
U Ox &! 

1 20 Cga HI ZR (Multiplication) we WA aa A axa &, Tel 
uaa (Development) #1 sifem (Critical) staeetl 4 ATMTATA 28°C UV FA 
ed! Bt Bal FW We axe ae ode Bd & AR UAT wT GU WRIT 
QI dict SCIFI Ged 1 Sad Heraqey, su aa A waa sa wa 
Wd b WaT BI Vas dol GV Hac AX dea Wa A vars sit! | 

2. dar ator Gee & feat Sa TGMS aga al WY aa A Ta &, 
wel URai ay sift stare Ff aaa 30°C S alttm Year 8 | SA SRG, 
SU A wit die) Ax dea Bla & | TGMS #4 GI UM fell afl VA HA 
Q fen on wed 2, SR THOT BU AY SAT SES Fy WHY GUAT 
PRAT Bl | 

dae diet Vee BA wad Gels wae seh # (Fra) | sa vala 
ay fsani Frsfetaa &: 

‘1. TGMS oes 4 AX Uae WI el Sa, Ra fe Mere anqahie 
A dan GS Ae A el Sl; 

2. TGMS CET GT SAT LATTA ET fea GAT &; ta Ge 
fry Sar A fear ore 8 SE, Gar) 
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3. TGMS aga ot ated RE WAST (Combination) @&1 aett fai 

Wl OSA Hl AR WAH H wey} Sra ae UHR Alot GEMEA BT Wed | 

eiRrerreal aqdfarn Ax deat (CGMS) ay wera WI dee asi 
sare 4 Rrafeaa de area GI sex are & | 

1. CGMS (aalferenreaeh arrgqahere = qq aga) AS! 

> CGMS ast @ atqRat > fer Ve STREP cst | 

3. GaAX dat Veored A AL AP wy A Soa Sh aie Hei 
cig (Restorer line) | 


INBREDA 


Q (CYTOPLASMIC HYBRIDA=B 
MALE STERILE 1) (SEED HARVESTED FROM INGREO 
. A) ALL PLANTS MALE FERTILE (RO 
INBRED 8 : | 


CO (RESTORER. RR} 


SINGLE CROSS 
INBREO A 


QD ICYTOPLASMIC 9 
MALE STERILE, o SINGLE CROSS 
A=8 
J INBRED B 


(RESTORER. PR) 


INBREO GC 
oO ICYTOPLASMIC 
PALE STERILE ect 


INBRED B ° 


WALE : 

FERTILE. RO SINGLE CROSS : 
3 FERTILE Ar, 
1 STERRE. #1) 


SINGLE 
cROSsSS 
cc 

(MALE 
E STERILE. er) 


(NONRESTORE 
rr) 
COVUSLE CROSS : SCHEME! ~ 
INSREOD A 
Q «CYTOPLASMIC 
A=8B 
roy WOREDB {MALE STERILE 
INONRISTORER, ") DOUBLE CROSS 
iT) (A= B) «(C * BD} 
ACL PLANTS 
FERTILER: Rr 
°o INBREO C 
{RESTCRER. RA) SINGLE CROSS 
| CO. cxo 
oO WARED O MALE FERTILE.RR 
(RESTORER, RR) 
DOUBLE CROSS : SCHEME | 


faa : wear dhe Stet (Hybrid seed production) & faa 


| BReeelt-engare A 


awa (Cytoplasmic-genetic male sterility) 
wl STAT! , 
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- 3d: CGMS @ Gere UY tar doa vores vafa wl da conga 
GH ay Berea (Three-line hybrid seed production) Ged &| Fw) 
der 4 TGMS @) wera GV ter da vray @ fed Haat al ag 
URN Vd & : (1) TGMS asa Va (2) War dot Varad @ fery ay TH 
h WT A Va VA ae Asa! sta: Wax dor. seas a su fafa aI 
S-onga Wax ater Bares (Two-line hybrid seed production) Hed | 

4. ase (Self-incompatibility)\—al tasted (Seif-incompati- 
bility) W=q sara FH freq (Compatible) aaa (Inbreds) HI THAR 
(Alternate) Sari A MA Gat S 1 $4 VAT VI Sao A ay alot tex 
el a) seaweed AU va araaena afrrer (Self&compatible) + ze 
Hal & | SA aM A Hact Lassa (Self-incompatible) 3-a:-Wole WY 74 
aro 8 Gay Blt! sa faa a saa Se sf (Brassica) & Wa 
drat Seared A Bl Ver eI 


aia A aa B: | 
(Location A) (Location B) 
HI < 28°C asa > 30°C 
THMS aga / -TGMS asa He fh Gar 
(5460S) (axdea) WR Udy cst 
AR Udy (ATa1 Stach) (AX oA) 


(TGMS aga 4 ar Aisi) 


- TGMS ast War dea vere 
TGMS Mg @1 3rqRerT (Hybrid Seed Production) 
(Maintenance of TGMS Line) 
fra : TGMS oa B Beran UV wax dh veres (2l-o1s4 Tale) | 
fie 5,460S ay at ue TGMS ergs &, forrh fad waged waar 
fan 4 fea aa é1- 

5. @ea fAGea Va GT (Hand Emasculation and Pollination) 34 
fas A Aral vrH a fA (Emasculation) vd URPTT TASH AT fea 
Te & 1 Set faa BS aS Fay uy Wax Gay an wea adi Pear oT WaT 
es SOA Sten oat WA Bl ee AAA Sei Te 
Gel, VA HI, cAlex anfe, ¥ feet oar 21 
War feet TAM (Merits of Hybrid Varieties) 


. 1. Wa fej Cyirid Varieties) UH ivi (Heterosis) @7 aferench 
Bua Sa Fl 


T 190 To Re we 


a 
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Tlh Vee ( Broduee) UGrar aif Yeleiey (Characteristics) V4 AT 
(iy aletl Bla e | 
3. Sh] eM ( Maintainance) oreo! (Inbreds) HAal Yar ATsHay 
@ Wu 4 fon ren V1 ste: wa DH wie sad srqafsrp tees (Genetic 
makeup) ¥ ufad= rei eli el 
War pei a <q (Demeriis of Hybrid Varieties) 
l. fart ar uftad var wer dtc etian asa eI 
2. dene dha Vea & fer wrasy aereray (Skill) ST Sazaean Src 


S| Sd: Ae adenrpea wile gir FI 


3. doe Pees or afters ort oA @ fea wafer Gare, uP anf& 
Ml) sagan ed @, ol fee afer wed farsi G TA w arex & | 
4. der do sores Fo ag waerd on aed! €1 S43 Wrens a 
GAT Gel We tex dot a ana A gfe eld si 
wear fhe at sorelerii -(Achicvements through Hybrid Varieties) 
We WAHT, VAR, AGNI, DING, arexr vd alae 4 tox fai a 
Se Gh 71 4, eg 
verti Whe smfe) aT E1 S owl qa Taira feat wt seit 25- 


40% aw aiftes sas adr | a ara ®) 4 fasta dex yaa foe 


- freifcifaa & : KH 5981, KH 5991, TRY, DHM 109 sme | 


qa Dl Be Hl War ey ants snftiat (Downy mildew) 4 
We (Ergot) Mel (Susceptible) a1 gy feeai-s FY ary VA AR Fey 
(Male sterile) 4Tar sme (Tift 23A) o PRA J) wa A we Thc, 
sRrea ve Tere Viel (Resistant) 7X dea Srawoa (Inbred; GR MS521, 
LILA, MSS41A sme) ettia fel wa) <4 saved @ sua 
aR BY HY Wa Vel) Vepe Wax fet (PHB 10, PHBI1, BJ104 LG 
BK560, RHBSS, UR 444 amie) freafta wh ag 2B 

wR FY wp aory VY afr Waw fH (CSH1, CSH2, CSH3, CSH4, 
CSH6, CSH7, CSH10; CSH12, CSHi3R, CSHISR aife) faehta at ag 
&} ware FH et we Vee frei (H4, IKRHY-1, Terai, PAT, H6, aecieA, | 
B556, wifes, sree. wets. HN1-181, 37@X 651, NSHB11, G Cot. Hy. 
10, PKV Hy. 3 31fa) faitta at mg 81 saa B Ge (rast, wifes, 


_ ae, BS56) Mo YEH x Mo aTaSa S MH Braet WH) 


& ata wi ae F| | 
wea 10. aUta wae F ax fatal a avila aiferes 
Describe niethods of selection in self pollinated craps. 

SINT 
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Ya awa aa & ? ae vor faferd 

What is pure line ? Write its uses. (CSJM, 2015) 

Ta aia wee A aor faferi 
(METHODS OF SELECTION IN SELF-POLLINATED CROPS) 

Tae Baal GY Walteyi (Populations) 4 site WALA OR 
(Homozygous genotypes) Ul Ye aya (Purelines) GuRerd Bret e oe: 
S47 Uae Fue omar faferen (Genetic variation Tears Shas 
& wa A eid 8 sie aR ER Sul UAT fea GI iwe 8] ae | 
Frafakada fart al ure & | 

waft Y ware wi vied cemredt aa diel ar ae fre 
Ue & SIX aot fa TA Hei @ dei w vaya we aa z | 

2. WARS @ SF Wea et cart feat Gre &, safe are WS) SAA & 
fort Sab aol GI SWAN aki Gea By 

3,3 ad aR fea aw Hel @ diaii wl oma &) sa ver ura 
wt U cag @ aRa onga/afta wafee (Selection lines/selected 
population) Ged & | 

aRe Medi Bl sier-sery SN on wa &, sry SCP TE 
Gefeal (Individuai plant progenies) & Sy # war wad &, sietat wes vs 
wie freee va Waite jw A wm aad S| ora we die a ura dai 
Hw ara del S wea ao V sear Wa waa 3, a sa ware ura uel 
Hl Va Wey Wait Ged & | Ra wales A soa BA ae aa 
fafa (Selection methods) freifeaa e} were at sid & : (1) was at 
(Mass selection) ¥4 (2) 3a 4A AM (Pureline selection) | 
WE AT (Mass Selection) 

WAC IT (Mess selection) 7 Yaaar, (Identical) den Tepes Te 
AWA el Ges eli a ary (Selection) fear Saat F Gen TAG Vic 
TAs] (Mixture) UW 7S 25 AN 81 Wie A, wrarwaai, wea darnfers 
(Heritability) afel Gen SMarA @ Gage Gert ara B fl) qeuia (Evaluation) 
fea Sn Wey are Hav, de tet &h srord aal wi 4, aA} an snag 
(Size), YT WIA (Disease resistance) 3nf&, F fork wu wvaTawret Vat 
@1 WA AT (Mass selection) & fawita fare (Variety) FH (1) wraii 
srgakre fafa (Genetic variation) waRera aa Si Wey (2) TS eA 
Fel fea at stant sites War a WRT (Homogeneous) Bat 21 
WE AV B WAld (Effects of Mass Selection) . 

Are J ae Shred waft were oe a Ae wafe BY gent Fi 
AS a ie a Tale ae aor at fare + gre ve Sel 
wie & | 


2. ayy V urea watte yer wate @ Cera 4 alae War (Homoge- 
neous) Bel & | , | 

3. aR VM ura wate 4 are sigaer fafa coed vet 8, 
Rif qe wafte wg Gy Al Wes aeePAT HI eu er &) cfart 7a 
wate 4 yea afte at gaa 4 m4 fafaaa wie & 

4.30 wafte 4 srt a} az me Taste insane 7, aalfes 2a 
orien faery aaPeir ert 
WAS IU PH aqwvara (Applicstions of Mass Selection) 

WAS, I (Mass selection) @ = teak SI STG ela SF = (1) GRP 
al waria (Local) fee 4 GAR, VA (2) Ya AAA feet (Pureline 
varieties) I alert (Purification) | 

Lert a write fat A WAR (Improvement in Old or Local 
Varietic es) — 23, Gera Ul Yard axl 3 as ade (Genots pes) Ti 
| We. ApH CONS, SIR ss F 1 SA UW Alara sls serge 
Pig a 81 or: WA fee A 8 uepe ye dua (Purelines) @ 
Gia Vd ae d Mem U fokta AW ag fea ctenga ate sare 
ahi gad wer Ag foe yer farsi at A wife wa aa A arqaferd 
(Adapted) ari | 

2. Ya awa eal w1 weTav7 (Purification of Puretine 
Varieties) Yq despy fH A |W asl are snyaiar feaar (Genetic 
variation) SOA BI Ud & | Sek FA Asi Vt yen wary van @ faa, 
yee 4-5 a ae GAA WHS aN (Mass selection) fear sat &! farh 
fara a wyelarut (Purification) & fed, sa fee & afraaviil 
(Characteristics) det 200-300 Wal Gt ayy fear siren & 1 sa Heli aq ator 
Aas vara awe fea Gal &] ame ge gee ge fey my 
(Selected) Wa G ured Ai Di TH SHA DAR FH Be Bl SU WH wig 
eae qe Galea! (individual plant progenies) 7 Bet Pert wed 3 | 
waua fare @ aires ah wa war Waicral (Identical progenies) 
& dol a Ara we fear set 8; Ge Fem A sa fea a TE BI sh 
warya tee @ Pra ares’ (Characteristics) det an ‘Praaiitre 
(Segrepate) 8] YA) Walaa a. Bie Hea ar 8! 

WE aRuy wt fafa (Method of Mass Selection) 


ad firey 3 fore & ford was ATT} Wa jae (Generalised) 
fad frafatea 2 

wey af (First Year)—fafaaangel Tale (Variable population) 4 & 
WEVA Bees (Phenotypes) det 200-1,900 WaT ee (Selection) 
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fea sre &1 sa Wal wt ay aver (Vigour), WT Wear (Disease 
resistance) G21 3 Cape Ya gely (Desirable) sami @ fed fara 
Sire & | ae feety aay ee dial @ Pal) a was wer fen fear seat &; wey 
ag fer 21 : 

fadia ad (Second Year) —-18 foe (Her < ad + fama) a) wafer 
feral Va Aer fe (Original oaen: ORTH U ai ERI Ag fares fara 
al Wg &) ml Wa ve Yaad uefa suet Warr (Replicated initial 
yield trial) ¥ aa € | ale ag fe ga fei a san waa anie A vee] 
Ge. A GA Wafad Bust Wei (Coordinated yield trials) 4 fet fran 
OAT & | 

gta ad S diel ad (Third Year to Fifth Year)—<r waPad STs 

Wei (Coordinated yield trials) WAN PR sqRMarT Req (ICAR) I 
wafitd waa a) sftre anda wafaa waa Wear okay (All India 
Coordinated Crop Improvement Project) @ seafa fed aie 31 3 was 
Wen Maral dat ae 4 fd sid § 1 gu wi Were 4 wafer waa 
feral at gem @ fel aH (Check) @ Gy A Gra eI 

lore YeatHd alate (Initial Evaluation Trial) —<TAFta BUST 
Wem (Coordinated yield triafs) Gay ad H fava (Strains) @1 SMT pa 
Ble tale! (Plots) 4 yARrafeler were (Replicate od trial) A arn Ge B | 
— fora fatal ar Prearet (Performance) Wh G Gop sel 8, Ge sei as 
VMAMal ears wWlaisii (Uniformity regional trials) ¥ wa Ha Ee). 

2. Tamra aaa wie (Uniformity Regional Trial) —ae Wart 
Meath TZ cel A HAM Ga & ae co. a aal Gea far area eI 
wW fate sa Whe A ae UY uepe ed & Ge fAdfhe (Minikit) ar 
Whe (Adaptive) Wem A wha fea oar €) Prifse (Minikit) 
Gear owt fea wa arel fatal ay asa (Identification) Waitt 
wee H) sre MRA warad TU YA GRatsrA wt anitae ASTM 
(Annual workshop) 4 fest “iat & | 

3. Syapeit Warm (Adaptive Trials)-—-2 Wem ARG AG d UN 
(Extension) far ari fer @ adi at Geary wal ae: fed ore FI 
Sat Wem Ace] Sr SA (Size) STH) ast (errr 0.04 SeeUx) Fie 
81 ae Wheat daa wh ad fea ora &1 

wy fare (Strain) s4 Wh wWersl A aa (Check) rai V weeps Sa 
&, Ue dala fea fata uae (Central Variety Release Committee) 
am were fees fear afafe (Provincial Variety Release Commitiec) 
ERI Ag foes H we Fj fafa Melease) eT Vat & | Geet A ew aT 
@l ae a wet fara, ws a fdxh ef Germ AB 02, ccding method) Eri 
fapita fied mer si, a fed sad aid 2: 


pe 


_ 
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wel ad (Sixth Year)— afe me fia ad fara & wa 4 faite 
(Release) ela &, Gl Bee drat ct YT (Multiplication) SIe*1 @l Gila eI 


fora ad ard fees fasifaa eich &, Ga ad Gas snare ast (Foundation 


seed) hl Ue Ble #1 3hTe (sted) ad ara drt a garter ayer 
(Certified seed) @1 Geile feel oie & Six ae are forest wl faatta 
fear ret = | 
WE AV P ZI (Merits of Mass Selection) 

we ay @ fafa wy ed e— 

l. sxe ei faakia frst smerpa afle aqafera (Adapted) edt 
&, wife wh fet va fea 4 we BE awa (Purelines) TaRea za 
e | 

2. e068 are flaita fai # ah srqafere fafa (Genetic 
variation) SUR Sli} @| sta: sai fei F Gat: ANT (Selection) Gt 
Cay fea GI Wea se] 
«- 3. we fat wad wera wera fa 21 

4.30 fat @ soar @ Ye ee 
Wpal = | 
WE IT P aq (Demcerits of Mass Selection) 

We ny @ fefaaa ea sa — 

} su fala @ fapRia farsi A waega (Homogeneity) et aa 
ere & | 

2.uu fafa o we ianey a fA (Pureline selection method) #) 
aMmail HA VENIK BlaT VI 

3. Wald Wart (Progeny test) 7 SA B GRA ay fHy 7 at 
(Selected plants) 1 ancfaa yeutaay (Evaluation) Fel BY Weal ft 

4. dat Wareirpzuy (Seed cert tification) @ fora rs fAfer em fapkia 
(Developed) fai (Varieties) @ Tear (Identification) arp! ya 
ad oI 

5. gu fai’ GU Ye w@ AS AH BAe (Population) F srqahrs 
fafasret (Genetic vaiation) ! GuRea ee afrari 8} : 
Wye avy al wyeferdi (Achievements through Mass Selection) 
WAS GR TG Worry (Plant breeding) a Bas wets faa Si or 
ore H Ew AN wi aga ame vod fea WM Ml Wy Aste 
Tarifa wual AF ga fad wr waa daa Ye aeeoH fs (Pureline” 
Varieties) I Yq GA & fers fear vac e! 
We AEA ww] (Lureline Selection) 

YS AHA aT (Pureline selection) % fHxh Wat (Population) A 

Yaga N Tere viet wi aeot (Selection) eat wT 81 HSI aT fs 
me (elected) tel ar Ge sie-seTM ie we & ak wR Woe 
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Wey wala (Individuals plant progenies) Ba &) STi QV Wad GAA 
Vea ued Vala (Individual plant progeny) #1 as fers & wo FH faaifeaa 
(Release) fear stat &1 sta: ga fafa @ waa area av (Individual 
plant selection) ) Med ei ga fafa a Lenin fora Var Bee aH 
(Pureline) @a) & | 

ye fafa wera VaR Puc (Self- “pollinated crop) @ Wear. a 


ARR agent A mms geysy ca saa wd 81 wea wa asf an 
SOT Hea FY wylsoyer ies \ ihability ) #Fy TAT (Exploitation) 27 


SUT Bl YH Sal , GI Ye tala warael (Ineffective) 8 ard FI 
sirqafere aoa (Genetic Consequences) 

_ 1, 3 PA aT (Pureline selection) a Ber AeA fs wrest elcit 
el : 


2. 58 fafa G ore fae wafte 4 suftera alas Whe FHA BAT | 
are aN ae UY Gay sik weeny Mai f1 
3. Fol Wafte F wae setae fafaerct yal aRe wares et ora 8, 
cei ae re PER H omateyen (ARereT araH araFRet BAB Be 
azar 4 suRea fatten aaa areraecita eich 8 | 
4. aU ured fara A si axl waradls eran @1 
5. WAa & MA Ye away fost H af sirgase fafseat Scart eth 
& | Ste: Rh YE apy fee] A ae Warasicl et WH FI 
6. Ye aaa feel o arqaia yeu (Genetic purity) ot fara 
WAS AM ERI ary vad 1. 
Wa AMA BO] H squat (Applications of Pureline Selection) 
- Ya apa any fate ad feafeaa ora (Application) eet 8— 
fafaernge xara a eet fai 4. yenx (Improvement in Variable 
Local Varieties or. Land Races)—<xi) feral 4. aaa afta arqaftre 
fatter suRerd et 21 sa feaar a week aaah dt OS Goa ye 
aA A sri a fen oat &! anna 4, fHedl waa 4 yar aA 
oir sensi 4 Ye dear a wT SH Bae sen V1 Fa wa 
at foe F ao 8 aga Wh ye daa feel wr fara fear mr 8, 
Sarewyel, NP4, NP52 7g: NPIL, NPI2 sri; T1 cifeen; T2, 744 1 
mrfe: | 


Guyerita wa faftarargel feat A yer (Imp: rovement in Introduced _ 


and Variable Varieties)\—9e-enfaa (Introduced) cigal A Ye AHA ANT 


SoaI, 25 Fee FOL PRU TL Ma Ree URE AT/ ‘P™hy BS16 


Sat WMC] He, STS | 


OR Ye aan fai 4 ie (iiprovemerit in Old 
and Variable Pureline Varietics)—Qreh Ya aA fA Wa S me 


——_—_—— 4 
— ETT 


SS 
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orsafre fafaercrget et sire & 1 Ue) forcal FH arerae yar aerepH axer fer 
WM 81 SU UHR we drwy ws fai wr ayer fara war 8 1 SarERrnel, 
Ul Ul; Wat ward, Co2 ve Co3 47; Co2, Co3, B76 G4; aT aA 
Smee | — 

fart seq dena fer 4 7a cam a ford ax (Selection for A 
New Trait in A Pureline. Variety) —g ae fer ee assy A VS WY 
aay a fay qv Meal Gent Bt onal 2, forse faa asec? Ser avy ae 
fen aa an) wre WAY ten oe fee 4 ane em, fora 
waraa cent & ferr arqafrn fafaaa waked e741 
Ya aA aor at fafer (Method of Pureline Selection) 

sa fafa a1 vm aromlnd (Generalised) fa at fea TT Yer z 


: (fa) Be aes aor A PefakRaa da uct etd S— 


}. fafaereargel (Variable) WATAG (Homozygous) Wake (Population) 


YG Hs Vai UE (Individual plants) St ax} 


2. ary feral WA Mell GS Goa wed Pafcai (Individual plant progenies) 
SI Va SF Paleal a Fea} : 

3. Sep Vafal G1 Gaxrafia Goa wait (Replicated yield trial) - 
aR Feues | 

wer ad (First Year)—ferh fafasarni (Variable) fea (Variety) at 
waft (Population) 4 G 200-2,000 seme aarmil aret dill ar aw 
(Selection) far Gia 81-34 Wel S Pal H sie -stems Veta we fea 
ure &! afe 2-3 sa Wel aw ari fen wa &, A Ve aeoaw 
(Random; f= fo aot GH) WI G Fal vi Wal & | wx ale Hac aw 
Vi Well aT Sl aM Ge 8, AM Gast ay Wel wm aang, gaa wi 
safe, aril Pl sia (Size) I ARI sai, oR x1 Vital (Disease 
resistance) 3nfe, SMR WW aa! VY Seat aed (waa wed at) 

fecita ad (Second Year)—arui fer} ma Weal (Selected plant) @ 
asl eet WET Waferal (Individual plant progenies: Yo Wa @ ate Vi 
WH Bet Hale BM Bala) GW &1 FA Waiaai (Progenies) H1- ite 
FNP (Visual evaluation) fa Gat & SX URetal UV Sig GI Ga Ale 


. me, SR Ha al aang, wa Wier ane, J fed arn fear oa 21 


ufear vd faraifeia (Segregate) 81 Yl Wael (Progenies) HI Bie Tear 
WIA S| Hal GAA Vd Baga TAIT ar) Hw (10-50) Wafaal Hl srret 
WH Wem yf wfta fea wat & (wea Wey Wala Yous)! - 
ARNT af (Third Year\—qatl 1% Baa Galas va alas. ce 
Wafer fey a fell (@e S wa 4) wl yw YRRaia GRP woe 
Wert (Replicated initial yield trial) 4 STS & | WAV sews Wa, ale ae 
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Te [Hea U eed el a, Hl array att Waa wert (Coordinated trial) 
Fy wml aea-e (Gaerafcea wears) | 

aa G wat ad (Fourth to Sixth Year)-—wayy arech} Wald (Progeny) 
wl sayadt aa foe (Check; wat ares) a wafer faa) & ey ae 
Wy ue Waa Gao - weil (Coordinated yield trials) 4 Gara #1 a 
aaa ada Hf separ GRaq (ICAR) @) wate weer wl alter 
ada waraad wwe Wear dRasrr (All India Coordinated Crop’ 
Improvement Project) & srarla fay wre = | 

Wafad Gast Way Fy, (1) Gee ay oRfATer yea Wier (Initial 
evaluation trial) (2) @l aa! de VEarsai eisiia aieioy (Uniform regional 
trials), G2, (3) WH AY separer] Way (Adaptive trial) far sat & (ez, 
WE AN) | Ue Bly Wala sa Were 4 sale ae fer G ores) Ee, al 
BU as fern @ wa 4 faAfea (Release) far Gra | 

araat ad (Seventh Year)—3g feet ai snere disci (Foundation 
seed) Yar fal Sie Bi Stel TE, Smee dior VW warflra Ao (Certified 
seed) Beret fhat oral @, fori fear 4 faaRa fee ara 2) 
Wa AMHA ATI B FA (Merits of Pureline Selection) 

su fala @ freifeRaa a si s— 

1. su fafa a fart af ICU walte (Variable sopulation) y 
walftias YEN ea zs | 

2. gu fafa @ fara fest ez dew (Purelines) AA F | sas StH 
arqafera fafa (Genetic variation) @t Wh sara sar 2 

3. su fate 8 faahia fara a dtr waiexct (Seed certification) 
@ fel ws Weald HH) sma eat & | 
Ya AMHA IT DH aly (Demerits of Pureline Selection) 

gu fate om. Fenfea <q ia ¢— 

l. ga fafa = Sra fri al spac (Adaptation) 431 fora 
- (Original varicty) @: - Jal ay Bl Waal S| 

2.94 fate 4 wy ANT (Mass selection) #) stan sft Way, aA a 
UT Hl sqzaHd eal o | | 

3.25 AR BUH o fot 7a fre (Original variety) 4 srqahra 
fafaerat (Genetic variatic 2) at GoRera er afrarté | 
Ye AHH ay at Safer (Achicvements through Purelinc Selection) . 

cancad 4 ure waa A gw a smell § ae walfee walt 
yor | eft) ga fafa S wh canara was (Self-pollinated sions) 
aspen hee ier a 718 a Se ae 
q Ss -crpiya ef | 


ne nga Sats an =” ea ES se: SS San RAT Sts a a a et ee 
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gi fara] @ saree reife e- 
amo : yar deen ae are fwiaa ao fre 








We frei 

Te NP4, NP6, NP12, Pb8, Pb8A, Pb11, C13 
(ale 4 K13). K46. K53, K54 aie | 

od T9, 127, AAA, Bey 4.7122 snfe | 

7 Ti, 144, RE Gare, BL sate | 

UIs L1s ante | 

ary Mtu3, Mtu7 Al, S155. BRI, BR6. We=T 6, 


T1, T3, T22, T29 amis 1 
4 ui C50, C251, K12 ante | 
Ta (fo cay) NP28, NP63, NP70 | 
crag, (fo weal) | seri Ware 9, er 








wea il. anal aaa wl fran BW Wasnss | 
-Explain the Recurrent Selection in detail. 
STAT 
Sadi ARM aT e P 
What is recurrent selection ? 
S2TaT 


sna Waa DY Wiss | 


Explain the Recurrent Selection. 


VR sia Gat 
(RECURRENT SELECTION) 

Gar sda ad arp Rai Fama: wore Bea at ress fafa w 
GR HS aga aes ora: Vora Gamer GET es 7g Hers War A Fy A 
alta He ailer uN as | UR aa A GAR sree! ore Woe dei Tess 
AW BW west ad) a on wail, feta |r ae ar mn fa wes | 
fafa Fama: wor D aie V vl Warr aga vila Re sl od & de Sa 
Aft 3 fRrdort ER sem Ey Wow visi a fx U ured asi fear ot 
wed | uRunwaw we da sad ata ware ei di A Gqe die a 
se tfoe sii e SAA srt: word dees 4 veisd asl feat oT 
Weal S| Ba: WH shor Hr she afl wart ea H fad ared vores] GI 
SMAI SF Ah Sd: Wold aM S GHA & Was qe art A 
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qaita anata fafa a) api way farenot ord ge thee vr 
Van G1 Hera fHwm Bt ws) FU siavsHa wl gil eq sad} awa 
fafa «i faa wert a aor wa AW (Hayes and Garber, 1919) at yrve 
Wd Ged (East and Jones, 1920) 4 vada Wu YW fear a7] 

aad) aaa wr sel é fe feo wel ee Ted un A ar-ar 
nae eacicen'adah aeaid fanaa i eh wmra 
Ube UPU HA de se fia Hl VA Waa WH alert Yea wa ap 
fe wi tftop aem qeq area A war wer oma oN Ua! 

sad) aa wT Gaza uRUPla Heel F fart va fava aero a ferd 
aftr U aftr tee shal wl va Gaeen 4 vd concentrate Hal 
fla & ae wer wt aa ae a ena ver ona @ fe oa uagen F 
arqafren fafa i a ve | siadl aaa wl wa Aap A det HY AST, 
HU A VW Hl oars aan wearwa Fal Hl Ha dem aie aan pd 
fed fen ara 8 cen su fafa ar aT oa WA sari w fers MHA 
fea oi Wad & for) ae aft (High heritability) et & | fora 
mem a) amrpifa oy eid & GA ae @ yoR @ fra sa faa aw 
arorerees wait =réi Ren errant & 1 El aD & Rp ora wet a 
UU Bel a VAs Ad ASR Gi Wat 21 

stad aq mt wart fax vada ua fea (Open pollinated 
variety), Chel WH, fader swat weeilta fax4 (Synthetic varicty) 
one afte oe are 4 apernyda fear a wad 8 | 

Sad WIA UX Wa HI Blat e— | 

(i) Wel saci] PIA (Simple Recurrent Selection) | 

(4) Gara Bam aA der @ ferd siad) arr 

(a) faftree wart ema ger & fora aac] aa | 

(@) oReaRG sradi aa | : 

Wea 12. seater war & 2 syears ARE wee gare FoR ware 
waar & ? 

What is mutation ? How mutation breeding is misefuli in improving 
crop plants. a (BRAU, 2016) 

SI—saRada sora (Mutation Breeding) 

Fax (Mullery Rt 1927 F wRa-feeml (X-rays) oY TaRacdorh 
(mutagenic) TH a Bat aw ara Gtsa (Sweden), AN (Germany), a2 
Mifaaa wa (USSR) A seaRada warts (mutation breeding) & prina 
we fer md) sad G wiea ow orig ar aS TAT WX OM BX del aE 
Geel we smh wh way wa ve 81 sa Grim A YRod Ps wea 
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he sson-Ehle) 1 1929 4 at off it ae A AE WER (GustafSson) hl 
CU A aera wer! gu wrest WY 19504 ‘west wha weal’ (Primax 
White: Mustard) a2 1953 4 ‘Roger i wer GRwi (Rigina 1] Summer 
Rape) fot faphia at wii secaad Fy geaacisraa (mutagenesis) 
Wart 1930 ae Bs By sie 19508 1970 @ da sa orimal ae |MA 
VIX Yet! GeaRadsai (mutagens) @ waar S fer sia 4 saad 
YX (mutation induction) #1 weaRadera (mutagenesis) HEA #1 Fa 
VaR .& WRa. seaRadai (induced mutations) @ Wed word (plant 
breeding) U wae YI F sara STRATA Wott (mutation breeding) 
ec & | 

ScaRadt Wor (mutation breeding) @ zw S ail 4 sa faz a 
FEM SN HI we efi) slate ci wr we fagan on fe seakads 
Watt gIRT WTA. Wd: Werie (plant breeder) HAMAVIHATAR As WH 
asia. vir /fapferai. ar. Weer (induction) Be Wet) Tq GREG 
VIToR! Yet ait wh, we sien ata wed wait 

(1) Yk (induction) B wre seakRadi (mutant) Are waa: seaRada 
(spontaneous. mutation) U1 ora famferal a wart & era & six wae H 
wre ORa sokadi ois. Ga ewer kaa: 7 Vert el Yar a 
(2) YRa. seaRadi fawfeaai (induced mutant oe UW laa 
fief (alleles) tiara Ha 8| aH wakadai A Tah ara 
800 scaktata i a daa we eet 2) ae Poet opm wars 2 fee 
SIRNAS AST. (mutation breeding) H. Hac WU 4 ys Aeraqui 
afl stag &, Wd Je OE wig Ael & fH say Ga Aer ax TI AreET 
gel Saad sit (mutant gene) YRa (induce) He frat | 
vaRada wor aA afar (Procedure for Mutation Breeding) ~ 

vaRat mora & Prafeftra et yer ae ea a 

(1) scaRadsrt4 (mutagenesis), SAT sel Gael a fart sakRadars 
(mutagen) & wTaRd arb saRada o wo aa (2) seakadi sist a 
ANT | 

; MoT ERO aplerat SIA erat &, oeq Rate wen wea A yes 

at 2, firm fe ae amma ane &1 eh seaRador (mutagens) 
UATE aga B sare seukad St ar We aa S| Sad GRTRTST 
1 UR Taka i (mutant genes) 4 B aifea. weakad Gi a a1 
BP i SSIS Rare poten friar 


Loring 3 Seval wl Pretizor (Defining the Objectives of- 
Programme) —scahtacr Wor (mutation breeding) orn? Ie ort U 


114 | Waa GME Wor, Mo Ya-elo (Hf), agel Wier 


Yeel Fe sazae vial & fe gah Geral wy wre wa U fraifta awe fora 

UA | FAH a WA PRM Ba ¥— ) 

. (i) aida seaRadt sii a srafs wea wa BAG Gel saree 
saRada 8 fret ara aga 8 wfoar ven #1 

(ii) BARA wor a uf Ae wa S su ara uy fiz avi f 
fora aM A YI BA F as seqeith (oligogenic) & sat aEvir 
(polygenic) | 

2. saRadora & fore wae a) fer wr Zara (Selection of the 
Crop Variety for Mutagenesis) aa BaRadA Wort (mutation 
breeding) @ fey waia Ga at udlere fea a ureata oer 

aNey | Agel ce} (polygenic traits) 4 were & fey ue saerd wd z | 
fori smenpa fare fee 4 suarh veaRada acst mea ae ze 
aad al ort ft oa saad cia ar feet sep fer 4 weraraa 
| (transfer) fear vid) saa fey Wa (hybridization) eat er, rad’ 
Waa, FA I Ge GT dai) ert weg ae fasts oRReftal A adie 
fora & steal ora feat wl at sana wen site sash et aaa 21 

3.08 a sraa fea vi aren ArT (Deciding on the Plant Part 
to be Treated) —aTAaaan SaRadsai (mutagens) 8 areit a soafa 
(treat) fear une &, fq sreifte veftia weeil (asexually-propagated 
crops) 41 areaites waeal (vegetative propagules) #1 wuatfta fear viet 
Bl WIT (UV) fei B dae uerravii (pollen grains) #1 so7aRa 
fear on Wem 81 Weg UM a UPA suena ael fear aM 
&, Rife Sahl WdarHrea ded HA Slal & | WT waa (gamma-garden) 
wlan sera SA We MAP Hel al a woena fear ot wat e1 
fog aRcad 4 waa waraa: ais a soa wm El Hx ver 21 

_ 4. scaRacisr at Arar (Dose of Mutagen) wean seakadaral 
- (mutagens) &RI START (treatment)-A@ sq (germination), Tf ax 
(growth rate), SM (vigour) Ya AX AM Aral Sdxat (fertility) ¥ Bay aA 
ON Vi F Gen SY wel ay od F1 suRadsl BX waa waay Arar 
& UM asa wid &) feet seaador a wad wogaa AAT (optimum | 
dose) qe ef, oft fe aa S aa acy ax cen sift B afte weaRada ax 
(mutation rate) Tet. pe | a: 

5. SaRadsa YW BERT (Treatment with the Mutagen)—cilte 
wie Siegitail (sexually reproducting species) 4 VuRatasal A SITAR 
@ fry MAradar stat pr saat fear uien 2&1 fas fafexcit (radiations) 

W fxrt (irradiation) S fry Ys teil (dry seeds) a1 wraT feat wT 
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e | Wed Vs FHT (irradiation) # Get ag ea 4 al fea warat * 
&) warahia weaRadai (chemical mutagens) a Say h Geet arail a 
Ware 6-10 ae ae uri 4 friar siren & (qd, Presoaking), 
RR ST va wrarafra fare (biochemical reactions) 3a et Ga | 
VIAN H ae Aoi Gl Act VU ded aPFh 4 4-6 ave aap ear one @, fora 
way saRerd saRados ot 4 ae wre | dervare dial at Ba F at ar 
VI & | STAR (treated) arate Waeai (vegetative propagules) wI +4 
drat a aif We Va F at fen ora @, safe soaka ara (treated 
pollen grains)-@ WM (pollination) xa & | saaRa arati aen yaeal S 
Vas Wei aI M, (ScaRadsa aw yer adh) wed & wala soaita 
UTHER UTM BW Vast shat M, Gel @ sti M, Wiel @ vafataa 
. Geelfing) are STEN M2 RT Mo. eee ee 
. Brit 


ARGS Wea 


(OBJECTIVE TYPE QUESTIONS) 


l. Seif wa erat e— 
SII FI 
2. fle waa een e— 
GaN Al 
3. aeryer aor Remar ar Pras & eter Sch was wet S 
PAR seat OT 
4. Mee va wot ys et e— 
GING FI 
5. FSi Sy 3n WAT Vit S— 
PAR ys FI 
6. FRA a Wen wesw seh Ye dt B— 
VIS fase 1! 
7. Fat ERI aT Wary far oT WHat F— 
_ GAs | - 
8. Ue dena Rrara on vised fear en— 
GIR Sel, UT. GSAT | 
9. WREST A aaa snare yarey & ? 
SRT. UTE 
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10. Bran BART sit SAE I ach a ort axa t 
WaN— CISA | 
Ll. FORA ay eet E— 
Rye rare S| 
12. fort TUR weed E— 
DUVET 
13. frhftre (Meiosis) Wat Gilat F— 
GR BIAS F | ) ae: | 
14, Prater Ure (leitoganyy Fea wee a ye eT el 
ART | 3 
15. wane wraett F ea—oerToT Sa ee 
GaR— BATT | | 3 
16. faita varfrgat (Secondary ponies afaRad TRE WRN 
(Isochromiosome) lal. & | " 
GAA | : : : 
17. AeH en mre HT Re ET 
CIE AIT | 
18. ge Ase LITHIA EI 
GINA | : 
19. ee Ege Se Tee PT LE: 
ro a 
20. fefechet Wa Ara Ueeiat MT SI 
TART | tua eee 
22, aaa weal W artes 7g Forest ar arer Pepre fSeT TET. 
; SUR GRO | r tiest he ed eb el 2 
23. ascites Wari (asexually reproducing) ore a wee a) 
Sa — AANA weet | . 
24. fafaearti afte A Sep shel a weet eta 8 
Sax-—S0-500 
25. Waa faa 7a waa Awe 8 oa Heal aa - feat ore 8 
SALA UT ore | ere 


"5 o.e Py =(p-e 
YF fe) a icee ~ Fe 





“nA 


21. 


28. 


29: 


31. 


cK 
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, we dalara Mel se eeceseeeanes Fatal | = | 


waN—agarfa | 
THT OT anf fei eee ERT faa A mA By 
SARS ATANGT | | 


ary wid sate ea &— 
(a) Ta ! (b) Fez 
(c) of arey (d) S44 B arg aeT | 
Ba—(b) : 
TIP Sosy aA a Bad s— 
(a) X-fewr vd aT feo ERi(b) Mila SIM ERI 
(c) W714 SIAR ERI . (d) 34 wh & enti 
SaR—(d) oo 
. SaPra det vege ar wed wea 4 soar er 8 
(a) aftax (b) @}-a} 
(c) ert Aei (dem! 
GAIR—(a) » 
Tears Wet & orrH cr: Aya a set ea F—~ 
(a) as (b) Bre 
(c) orm) Warman fey ee" (d) SHA SV OS FAT 
GaIN—(a) 
2. Hel e— 3 | | 
(a) aagyfra (b) vafaryfera 
(c)eagytra =... (dA SONS AT 
UWt—(b) : | 
Weta waETral A sraaean et 
Wr aT A 
) ey St ah )anet & Peet He 


34, 


35. 


ET Ts eet HA eeiase + 
Sar—1900 | 


ah A a: Pg age ARS ae sae a 
Sur—1910 
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36. af 1927 4 yer (Muller) a sraifwe He an Seaata WR 
fever | 
SUTRA FHT 
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